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Mr.  Nklson,  fiN>m  the  Oommittee  on  Commerce^  submitted  the  following 

REPORT. 

[To  Moompany  Senate  Res.  No.  76.] 

The  Oommittee  on  Commerce  makes  the  following  report  of  the  action 
of  the  committee,  taken  parsaant  to,  the  toUowing  resolution: 

BeBolvedf  That  the  Committee  on  Commerce  is  hereby  instructed  to  make  fall 
examination  and  inquiry  as  to  th^  following  questions  and  report  thereon  to  tlie 
Senate,  hybill  or  otherwise,  on  t)ifi.ti|«t  day  of  fh^  re^ulaf  session  in  December  next : 

First.  What  are  the  causes  of  the  disastrous  floods  in  the  Mississippi  River  and 
its  tributaries,  and  how  can  such  floods  be  prevented  or  diminished f 

Second.  If  such  floods  are  the  result  to  any  extent  of  the  destruction  of  timber 
upon  or  near  the  head  waters  of  said  river  or  its  tributaries,  what  measures  should 
be  adopted  to  prevent  such  destruction,  and  whether  reservoirs  to  hold  the  water 
caused  by  rain  or  the  rapid  melting  of  snow  on  or  near  said  head  waters  should  be 
constructed  to  prevent  the  floods  caused  by  the  sudden  precipitation  of  the  rain  or 
snow  water  into  the  streams  flowing  from  the  regions  where  the  sources  of  the  Mis- 
sissippi and  its  tributaries  are  located. 

Third.  Whether  said  reservoirs,  if  their  construction  should  be  deemed  neoessary 
for  the  purposes  before  set  forth,  could  not  also  be  utilized  for  the  irrigation  of  arid 
lands  in  the  vicinity  of  such  reservoirs. 

Fourth.  Whether  the  outlet  system  by  which  it  is  proposed  to  furnish  avenues 
through  which  the  waters  of  the  Mississippi  River  can  escape  in  times  of  flood  is 
practicable  or  expedient. 

Fifth.  Whether  the  present  system  of  improving  the  Mississippi  and  Missouri 
rivers  under  which  it  is  sought  to  confine  the  water  within  the  bdnks  of  said  rivers, 
by  means  of  levees,  and  by  such  levees,  together  with  jetties  at  different  localities,  to 
increase  the  erosive  power  of  the  current  so  as  to  protect  the  banks  and  deepen  the 
channel,  should  be  continued. 

Sixth.  What  has  been  the  effect  upon  navigation  and  commerce  of  the  Jetties  at 
the  mouth  of  the  Mississippi  River,  and  what  is  the  present  condition  of  said  jetties 
and  their  probable  futurer 

Seventh.  Whether  the  Mississippi  and  Missouri  River  commissions  should  be  con- 
tinned  in  existence,  and,  if  continued,  what  amendments  should  be  made  to  the  stat- 
utes creating  such  commissions  and  defining  their  duties  and  powers. 

Eighth.  What  legislation  is  necessary  to  prevent  the  enormous  destruction  of 
property  by  floods  in  the  Mississippi  River  and  its  tributaries,  and  what  amount  of 
money  should  be  appropriated  by  Congress  for  the  establishment  and  maintenance 
of  systematic  improvements  and  safeguards  for  said  purposes  f 

That  said  committee  shall  have  power  to  prosecute  its  inquiries  through  a  sub- 
eommittee,  which  may  sit  during  toe  recess  of  the  Senate  at  such  times  and  places 
as  may  be  thought  necessary,  with  power  to  send  for  persons  and  papers,  and  to 
employ  a  stenographer,  the  expenses  of  said  committee  to  be  paid  firom  the  oontin- 
gent  fond  of  the  Senate.  ' 
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The  investigation  contemplated  by  the  resolution  was  carried  on 
through  a  sabcommittee  composed  of  Senators  Nelson,  Elkins,  Vest, 
McBride,  Gallinger,  Berry,  and  Caflfery. 

In  October,  1897,  the  sabcommittee  visited  the  reservoirs  at  the  head 
waters  of  the  Mississippi,  also  St.  Paal,  Bock  Island,  and  St.  Louis 
on  the  Mississippi  River,  and  Sioux  City  on  the  Missouri  Biver,  and 
took  the  testimony  hereto  appended.  In  February,  1808,  the  sabcom- 
mittee went  to  Cairo,  III.,  and  from  there  on  the  Mississippi  Biver  down 
to  the  Gulf  of  Mexico  on  the  boat  of  the  Mississippi  Biver  Commission, 
and  on  this  trip  took  the  residue  of  the  testimony  hereto  appended. 
The  testifhony  so  taken  is  comprehensive  and  instructive,  covering 
every  feature  of  the  contemplated  inquiry.  In  addition  to  the  facts  and 
data  derived  from  the  testimony,  your  committee  have  also  derived  much 
valuable  information  from  a  pamphlet  on  The  Floods  of  the  Mississippi 
River,  by  William  Starling,  chief  engineer  of  the  Lower  Yazoo  levee 
district,  1897,  and  from  Bulletin  E  of  the  Agricultural  Department  on 
the  Floods  of  the  Mississippi  River,  prepared  by  Park  Morrill,  under  the 
direction  of  Willis  L.  Moore,  Chief  of  the  Weather  Bureau,  1897.  The 
pamphlet  will  be  cited  as  "  Starling,"  and  the  bulletin  as  *'E." 

The  questions  propounded  for  the  investigation  of  the  committee  are 
to  a  large  extent  questions  of  science  aiul  engineering,  and  the  commit- 
tee can  do  little  more  than  to  briefly  summarize  the  opinions  and  con- 
clusions of  experts. 

CAUSES  OF  THE  FLOODS. 

The  principal  territory  submerged  or  affected  by  the  floods  of  the 
Mississippi  Biver  before  the  construction  of  levees,  and  in  part  since, 
consists  of  certain  basins  or  bottoms  along  the  banksof  the  river  between 
Cairo  and  Forts  Jackson  and  St.  Phillip.  These  basins,  from  Cairo 
down,  are  as  follows : 

The  St.  Francis  Basin,  on  the  right  bank  of  the  river,  extending 
from  Cairo  to  Helena,  near  the  mouth  of  the  St.  Francis  Biver,  and 
embracing  an  area  of  about  6,706  square  miles; 

The  White  Biver  Basin,  on  the  same  side  of  the  river,  extending  from 
Helena  to  near  the  mouth  of  White  Biver,  and  embracing  about  956 
square  miles; 

The  Yazoo  Basin,  on  the  left  bank  of  the  river,  extending  from  a  short 
distance  below  Memphis  to  a  point  near  the  mouth  of  the  Yazoo  Biver, 
and  embracing,  in  all,  about  6,648  square  miles; 

The  Tensas  Basin,  on  the  right  bank  of  the  river,  extending  from  near 
the  mouth  of  the  Arkansas  Biver  to  near  the  mouth  of  the  Bed  Biver, 
and  embracing  an  area  of  5,370  square  miles; 

The  Atchafalaya  fiasin,  on  the  same  side  of  the  river,  extending  from 
the  junction  of  the  Bed  and  Atchafalaya  rivers  to  Fort  Jackson,  and 
embracing  8,109  square  miles;  and 

The  Pontchartrain  Basin,  on  the  left  bank  of  the  river,  extending 
from  Baton  Bouge  to  Fort  St.  Phillip,  and  embracing  an  area  of  2,001 
square  miles. 

The  aggregate  area  of  all  these  basins  is  29,790  square  miles,  or 
19,065,6(K)  acres.  fTest.,  431.)  Ever  since  the  immediate,  valley  of  the 
river  below  Cairo  nas  been  settled  there  has  been  a  constant  struggle 
to  reclaim  these  basins  and  to  protect  them  against  overflows  and 
floods.  The  problem  has  been  in  part  accomplished,  chiefly  by  means 
of  levees,  but  much  still  remains  to  be  done.  The  ultimate  object  of 
thia  investigation  was  to  determine  the  best  method  for  the  complete 
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and  peroianent  protection  of  these  basins  against  the  floods  and  inroads 
of  the  river. 

The  Mississippi  Eiver  at  Cairo  is  composed  of  the  waters  of  the  Ohio, 
the  Upper  Mississippi,  and  Missouri  rivers.  The  Ohio  and  its  chief 
tributaries  have  their  sources  in  the  western  slopes  of  the  Allegheny 
Mountains  and  their  spurs.  The  Upper  Mississippi  and  its  principal 
tributaries  have  their  sources  in  numerous  lakes  in  that  plateau  of  land 
bet\i  een  the  Eed  Elver  of  the  North  and  Lakes  Michigan  and  Superior, 
and  the  Missouri  has  its  source  in  the  upper  eastern  slopes  and  foot- 
hills of  the  liocky  Mountains.  The  White  and  the  8t.  Francis  rivers, 
with  sources  in  the  Ozark  Mountains,  in  southern  Missouri  and  north- 
western Arkansas,  and  the  Arkansas  and  the  Eed  rivers,  with  their 
sources  in  the  lower  eastern  slopes  of  the  Eocky  Mountains,  contribute 
considerable  volumes  of  water  to  the  Mississippi  Eiver  within  the  basins 
subject  to  overflow. 

The  annual  normal  rainfall  in  the  different  river  basins  varies  greatly. 
In  the  Ohio  it  is  44.2  inches;  in  the  Upper  Mississippi, 31.9;  in  the 
Missouri,  19.4;  in  the  Arkansas,  29.6;  in  the  Eed,  39.1,  and  in  the  cen- 
tral valley  of  the  Mississippi,  including  the  White  and  the  St.  Francis^ 
51.4  inches  (E,  24  and  25).  In  the  Upper  Mississippi  and  the  Missouri 
the  rainfall  is,  as  a  rule,  greatest  in  May  and  June.  In  tne  Ohio  and 
the  central  valley  it  is  greatest  in  January,  February,  and  March 
(Starling,  22  and  23). 

The  greatest  and  most  destructive  floods  have  generally  come  from 
the  Ohio.  This  was  the  case  with  the  great  floods  of  1882, 1883, 1884, 
and  1897 ;  and  these  floods  culminated  in  February  or  MaTch  (E,  40-45, 
and  Starling,  29  and  41).  Of  the  total  amount  of  water  passing  Cairo 
during  these  floods  the  Ohio  contributed  69  per  cent  in  1882, 70  percent 
in  1883,  85  per  cent  in  1884,  and  76  per  cent  in  1897  (Starling,  27  and 
41).  These  great  floods  from  the  Ohio  Eiver,  like  all  similar  floods, 
came  from  excessive  rains  in  the  basin  of  the  Ohio  and  its  tributaries. 
These  rains  arise  from  cyclonic  storms  and  warm,  moisture-laden  winds, 
originating  in  the  Gulf  of  Mexico,  and  passing  thence  up  the  central 
valley  and  the  valley  of  the  Ohio  into  the  western  slopes  and  spurs  of 
the  Allegheny  Mountains,  where  a  colder  atmosphere  is  encountered, 
leading  to  the  precipitation  ^Test.,  267). 

The  Ohio  floods,  after  passing  Cairo,  are  frequently  largely  reinforced 
by  floods  from  the  White  and  St.  Francis  rivers  and  other  streams  in 
the  central  valley.  Occasionally  the  floods  from  the  Missouri  and 
Upper  Mississippi  are,  to  a  limited  extent,  a  factor  in  extending  or  pro- 
longing the  flood  on  the  lower  river,  but  this  applies  rather  to  the  May 
and  June  freshets  of  the  Ohio  than  to  the  earlier  and  more  extensive 
ones  (Starling,  24  and  25). 

In  Bulletin  E  (p.  46)  the  ^^ Cause  of  the  Mississippi  floods"  is  thus 
summarized: 

It  is,  of  course,  conceivable  that  a  flood  shonld  occur  in  the  Lower  Mississippi 
from  heavy  precipitation  over  any  of  the  great  con  tributary  basins.  In  these  floods 
of  the  past  quarter  centary  we  do  not,  however,  find  the  western  tributaries  play- 
ing an  important  part.  The  great  source  of  floods  is  the  Ohio  Basin,  with  its  steep 
slopes  from  the  crest  of  the  Alleghanies,  upon  which  falls  the  heaviest  rains  of 
spring  at  a  time  when  the  normal  rise  of  the  Lower  Mississippi  brings  the  river 
almost  to  the  danger  line  from  Cairo  to  the  Gulf.  In  the  greatest  floods  we  also 
find  that  heavy  rainfall  over  the  great  swamp  region  that  extends  along  the  Missis- 
nppi  from  the  mouth  of  the  Ohio  to  the  Gulf  of  Mexico  is  an  important  factor. 
Third  in  importance  as  a  factor  in  producing  floods  is  the  Upper  Mississippi,  which, 
while  never  discharging  a  volume  sufficient  to  produce  of  itself  a  flood,  yet.  rising 
later  than  the  Ohio,  serves  to  prolong  the  high  water,  and  thus  to  increase  the 
overflow. 
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There  are  other  caases,  to  which  we  shall  refer  farther  ou,  which 
have  tended  more  or  less  to  aggravate  the  destructive  features  of  recent 
floods,  but  the  foregoing  presents  briefly,  and  in  a  general  way,  the 
primary  and  chief  canse. 

DBSTBUOTION  OF  FOBESTS. 

Nothing  in  the  evidence  or  other  data  obtained  by  your  committee 
discloses  the  fact  that  the  destruction  of  timber  at  or  near  the  head 
waters  of  these  river  systems  tends  to  cause  or  promote  the  floods 
referred  to.  It  was  shown  that  where  timber  is  cut  down  for  pnrposea 
other  than  cultivation  the  underbrush  remains  and  grows  more  luxuri- 
ant than  ever,  and  such  underbrush  serves  to  retard  rather  than  hdsten 
the  movement  of  water  on  the  slox>es  and  hillsides;  and  where  timber 
is  cut  down  for  purposes  of  clearing  and  cultivation  the  plowed  area 
becomes  an  enlarged  absorbent  of  surface  moisture:  It  is  a  generaly 
accepted  opinion  that  the  destruction  of  timber  tends  rather  to  diminisk 
than  to  increase  the  rainfall. 

BBSBBVOIBS. 

There  are  five  reservoirs  constructed  at  the  head  waters  of  the  Upper 
Mississippi.  These  reservoirs  repress  to  some  extent  the  floods  in  the 
river  bottoms  above  Lake  Pepin  and  improve  the  navigation  of  the 
river  in  low  water  down  to  that  point,  but  have  no  material  eff'ect  upon 
the  floods  or  navigation  of  the  river  below  that  point.  The  evidence 
discloses  no  other  points  on  the  Upper  Mississippi  available  for  reser- 
voir purposes.  On  the  Missouri  the  only  point  where  sufficient  holding 
ground  could  be  found  for  a  reservoir  of  any  magnitude  is  on  a  reach 
of  the  river  above  Oreat  Falls.  Such  a  reservoir,  if  constructed  high 
enough  to  bring  the  waters  of  the  Missouri  Eiver  into  the  Milk  Eiver 
Valley,  would  be  valuable  for  purposes  of  irrigation,  but  would  have  no 
material  bearing  on  the  floods  in  the  Mississippi  Eiver,  nor  on  the  navi- 
gation of  the  Missouri  Eiver. 

The  evidence,  as  well  as  the  other  data,  discloses  that  on  the  Ohio 
Eiver,  as  well  as  its  main  tributaries,  where  reservoirs  could  act  more 
directly  on  the  floods  than  elsewhere,  with  the  exception  hereinafter 
stated,  there  are  no  suitable  sites  or  holding  grounds  where  reservoirs 
could  at  any  moderate  or  reasonable  expense,  and  without  working 
far-reaching  and  extensive  damage,  be  constructed  that  would  at  all 
be  adequate  to  pen  up  and  retain  the  great  downpour  from  innumer- 
able mountain  torrents  during  the  great  freshets  of  January,  February, 
and  March.  There  are  no  great  basins  adequate  for  reservoir  purposes 
either  on  the  Monongahela,  the  Allegheny,  the  Tennessee,  or  the  Cum- 
berland; and  to  be  efiective  in  repressing  the  floods  of  the  Ohio,  big, 
strong  reservoirs  would  be  requisite  on  these  streams. 

The  only  place  where  a  reservoir  basin  can  be  found,  proximate  and 
sufficiently  large  to  aiford  a  holding  ground  at  all  commensurate  with 
any  material  or  practicable  relief,  is  the  St.  Francis  Basin;  but  the 
cost  of  constructing  and  maintaining  a  system  of  reservoirs  in  this 
basin  would  be  enormous,  and  far  greater  than  the  cost  of  leveeing  the 
entire  river  front  of  the  basin.  The  scheme  is  regarded  by  nearly  all 
engineers  and  other  experts  as  wholly  impracticable.  In  short,  your 
committee  can  discover  no  just  or  adequate  relief  in  rei»ervoirs. 
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OUTLETS. 

Keitber  can  your  corainittee  discover  from  the  evidence,  or  through 
•ther  sources,  any  material  relief  from  the  outlet  system.  It  is  not  prac- 
ticable to  relieve  theriver  by  meansofoutletsexcept  below  theEedBiver. 
Two  important  natural  outlets  now  exist  and  have  for  years  existed  on 
this  reach  of  the  river — the  Atchafalaya  and  Bayou  Lafourche.  A  third, 
Bayou  Piaquemine,  is  now  closed  peudiug  its  preparation  for  reopening 
by  means  of  locks  and  dams.  But  these  outlets,  or  others  that  might 
be  constructed  on  this  reach  of  the  river,  could  afford  no  perceptible 
relief  for  the  river  above,  where  relief  is  much  more  called  for  and 
needed.  The  St.  Francis,  Yazoo,  White,  and  Tensas  basins  can  get  no 
relief  from  any  practicable  outlet  system.  And  where  this  system  exists 
and  is  feasible  there  is  no  disposition  to  extend  it  or  to  substitute  it  for 
levee  enlargement.  (Test.,  424-455,  335,  375;  see  also  Humphrey  and 
Abbott's  report  of  1861  as  to  reservoirs  and  outlets.) 

LEVEES. 

The  history  of  levee  construction  on  the  Mississippi  River  has  been 
a  history  of  the  gradual  reclamation  of  the  several  basins  or  bottoms 
from  the  inroads  of  the  floods  of  the  river.  Anterior  to  levee  construc- 
tion these  basins  served  a«  great  natural  reservoirs  for  the  floods,  the 
exterior  hills  or  ridges  of  the  basins  serving  as  the  high-water  banks 
of  the  river;  and  within  these  banks  so  wide  apart  and  with  these 
basins  for  a  high- water  bed,  the  floods  never  reached  the  high  level  nor 
the  increased  rapidity  obtained  since  the  great  extension  of  the  l^vee 
system.  Levees  are  the  penning  up  of  the  floods  of  the  river  from  these 
high-water  basins.  The  narrowing  of  the  high-water  stream  by  means 
of  levees  does  not  result  in  materially  scouring  a  deeper  channel  nor  in 
raising  the  bed  of  the  river  (Test.,  269),  and  so  the  stream  at  its  flood 
stages,  as  it  becomes  narrower,  also  becomes  higher.  Contraction 
without  deepening  of  necessity  leads  to  elevation,  and  as  a  consequence 
levee  construction  has  brought  in  its  wake  higher  flood  levels,  necessi- 
tating from  time  to  time  higher  and  stronger  levees.  The  history  of 
levee  construction  shows  this.  (Dabney,  Test.,  311;  Driver,  Test.,  199; 
Starling,  Test,  269;  Gillespie,  Test.,  382,383;  Newcomer,  Test.,  334; 
Richardson,  Test.,  370,  371;  Taylor,  Test.,  237,  239,  241;  Table,  Test, 
432;  Tollinger,  510.) 

The  first  levee  construction  began  in  1717,  when  a  levee  1  mile  long 
was  constructed  to  protect  New  Orleans,  then  a  mere  village.  This 
levee  was  4  feet  in  height  and  18  feet  across  at  the  top.  The  country 
settled  up  slowly,  and  levee  construction  only  kept  pace  with  the  settle- 
ment. Fifty  years  after  this  levee  was  built  the  settlements  extended 
only  30  miles  above  and  20  miles  below  the  embryo  city.  It  was  not 
until  after  Louisiana  had  been  ceded  to  the  United  States  that  levee 
extension  was  undertaken  on  an  enlarged  and  systematic  scale.  By 
1828  the  levees,  though  of  rather  inferior  character,  had  been  extended 
nearly  up  tothemouth  of  the  EedBiver.  At  the  beginning,  a  levee  4feet 
in  height  was  ample,  but  as  levee  construction  progressed  up  the  river, 
and  s^ditional  basins  and  bottoms  were  inclosed  and  protected,  the 
levees  were,  of  necessity,  increased  in  height  (Test.,  237).  There  are 
Btill  levees  below  New  Orleans  that  are  only  from  3  to  4^  feet  in  height, 
but  the  average  height  of  the  levees  in  Louisiana,  above  New  Orleans, 
is  now  from  about  12  to  13  feet  (Test.,  380, 369),  and  this  height  proved 
insufBcient  in  the  great  flood  of  1897  (Test.,  370). 
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The  flood  stage  of  1897,  above  New  Orleans,  was  from  1^  to  3J  feet 
higher  than  that  of  any  previous  flood,  notwithstanding  that  the  flood 
level  at  Cairo  was  less  than  in  1882-83  and  1884.  Three  great  crevasses 
occurred  in  1897  that  remained  unrepaired  uutil  after  the  flood  subsided, 
and  several  minor  crevasses  occurred,  which  were  closed  during  the 
pendency  of  the  flood.  This  increased  flood  level  was  **  partly  due  to 
the  improvement  and  increase  of  levees."  (Test.,  370,  371,  380, 423, 
424.)  The  experience  of  1897  indicates  that  a  complete  iticlosure  of  all 
the  river  basins  will  require  from  3  to  4  feet  higher  levees  in  Louisiana. 


The  levees  on  the  Yazoo  Basin  were  only  4  feet  high  in  1858.  From 
1874  to  1882  they  were  raised  to  from  7  to  8  feet  (Test.,  269-308),  which 
proved  insufficient  under  the  flood  of  1882^  and  based  on  this  flood  as 
a  standard,  the  levees  were  increased  to  an  average  of  from  13  to  14 
feet  in  height  prior  to  1897.  This  was  more  than  3  feet  above  the  high 
water  of  1882  (Test.,  308-311),  but  it  proved  utterly  insufficient  under 
the  flood  of  1897. 

Since  the  floods  of  1882-83  and  1884  the  White  Biver  Basin,  the  Upper 
Tensas  Basin,  and  much  of  the  St.  Francis  Basin  have  been  inclosed, 
and  this,  together  with  the  higher  levees  on  the  Yazoo  front,  have 
greatly  aggravated  and  raised  the  flood  levels  on  this  reach  of  the  river. 
(Test.,  269,  272,  273,  311.)  The  flood  of  1897  made  it  plain  that  a  com- 
plete inclosure  of  all  the  river  basins  would  require  an  increase  of  from 
4  to  6  feet  in  height  of  the  Yazoo  levees.  (Test.,  274-275,  311 ;  see 
Starling's  paper  on  levee  construction  in  Yazoo  Basin,  Test.,  505-508.) 

The  work  of  inclosing  the  White  Eiver  Basin  was  commenced  in 
1888,  and  most  of  it  was  done  after  1890.  By  1897  the  basin  had  been 
inclosed  by  a  levee  of  an  average  height  of  12  feet,  deemed  sufficient 
under  the  flood  levels  of  1882-83  and  1884,  but  this  proved  uttei'ly 
insufficient  in  the  flood  of  1897.  That  flood  overtopped  the  levee  at 
many  points,  and  was  from  4  to  6  feet  higher  than  any  previous  flood, 
clearly  indicating  that  a  complete  levee  system  along  the  entire  river 
would  require  an  increase  of  6  feet  in  the  levee  height  aloug  this  basin. 
(Test.,  301,  302.) 

In  the  Upx>er  Tensas  Basin  nearly  all  levee  construction  has  taken 
place  since  1882 — mainly  since  1892.  In  the  Lower  Tensas  Basin  there 
was  an  old  levee  existing  before  this  period,  but  of  low  grade  and 
insufficient  in  strength.  By  1897  the  Upper  and  Lower  Tensas  Basin 
levees  had  attained  an  average  height  of  13  feet.  In  the  flood  of  1897 
the  river  was  from  2^  to  3  feet  higher  in  front  of  these  basins  than  in 
the  flood  of  1882,  and  hence  the  levees  were  insufficient.  Had  the 
water  in  1897  not  been  any  higher  than  in  the  floods  of  1882-83  aud 
1884,  the  levees  would  have  been  ample.  (Test.,  330-332.)  Several  seri- 
ous crevasses  occurred  in  these  levees  during  this  flood.  The  higher 
flood  level  of  1897  was  largely  due  to  increased  levee  construction  and 
the  further  inclosures  of  river  basins.  (Test.,  334.)  The  completion  of 
the  levee  system  would  require  the  levees  on  the  Tensas  Basin  to  be 
raised  to  the  height  of  from  17^  to  18  feet.    (Test.,  334,  335.) 

In  the  St.  Francis  Basin  levee  construction  began  in  1893.  Since  that 
time  a  continuous  levee  of  an  average  height  of  9  feet  has  been  con- 
structed from  Point  Pleasant,  Mo.,  to  Chute  38,  Arkansas,  a  distance  of 
127  miles.  About  100  miles  more  are  required  to  reach  the  mouth  of  the 
St.  Francis  Kiver  and  to  entirely  inclose  the  basin.  The  levees  on  the 
St.  Francis  Basin  proved  insufficient  for  the  flood  of  1897,  and  several 
serious  and  extensive  crevasses  occurred.   These  levees  need  to  be  made 
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Stronger  and  higher — at  least  2  feet  higher  than  the  grade  of  1897. 
(Test.,  167-170.) 

The  flood  of  1897  wrought  great  havoc,  especially  in  the  older  levees, 
many  of  which  had  been  defectively  and  improperly  constructed.  There 
were  23  breaks  in  the  St.  Francis  front,  6  ia  the  Yazoo  front,  14  in  the 
White  Eiver  front,  and  4  in  the  Tensas  front,  most  of  which  occurred 
from  an  overtopping  of  the  levees.  Below  the  Red  River  there  were 
only  a  few  small  breaks,  and  these  were  closed  during  the  pendency 
of  the  flood.  (Test.,  432  )  Engineer  Ockerson  in  his  testimony  (p.  432) 
describes  the  flood  of  1897  and  compares  it  with  the  flood  of  1882  as 
follows: 

From  ft  point  about  100  miles  below  Cairo  to  tbe  Gulf  the  stage  reached  in  1897 
was  greater  than  any  previous  record.  As  far  as  volume  of  water  is  concerned,  how- 
ever, tbe  flood  of  1882  was  much  greater  than  that  of  1897.  The  flood  of  1882  stood 
above  the  danger  line  at  Cairo,  or  42  feet  on  the  ^auge,  for  a  period  of  seventy-two 
days.  The  floo<l  of  1897  stood  above  the  danger  line  for  a  period  of  fifty-four  days. 
During  the  flood  of  1897  the  tributaries  below  Cairo  were  all  rather  low. 

Table  showing  relative  heighU  of  floods  of  1882  and  1897, 


Cairo 

Belmont 

New  Madrid 

Cottonwood  Point 

Fnlton 

Memphis 

Ifhoone 

Heltma 

Sunflower 

White  III ver 

Arkansaa  City 

Greenville  . .  -*. 

Lake  Providence.. 

Vickrtburg 

St.  Joseph 

Natchez 

Sed  River 

Bayon  Sara 

Baton  Rouge 

Plaqaeraine 

College  Point 

Carrollton 


A  due  consideration  of  the  testimony  and  other  data  bearing  on 
the  subject  makes  it  clear  that  the  flood  of  1897  was,  in  its  effects  and 
consequences,  greatly  enlarged  and  aggravated  by  the  extensive 
inclosure  of  basins  and  the  extended  and  enlarged  levee  construction 
that  had  taken  place  since  the  floods  of  1882-83  and  1884  (Test., 
241),  though  it  is  doubtless  true  that  if  no  levees  at  all  had  been  in 
existence  a  larger  area  would  have  been  submerged.  Engineer  Star- 
ling, in  his  book  (41, 42),  to  which  we  have  already  referred,  concurs  in 
this  conclusion  in  the  following  clear  and  apt  language: 

It  is  not  only  the  magnitude  of  the  flood  of  1897  which  has  made  it  of  surpassing 
importance  to  the  engineers  of  the  Mississippi  service.  The  widespread  dama<:e 
which  it  has  wrought,  while  great,  is  yet  not  without  a  parallel.  Its  principal  inter- 
est to  the  engineer  is  due  to  the  experience  which  has  heen  derived  from  the  whole- 
sale closnre  of  nnleveed  tracts  and  the  extraordinary  elevation  of  its  high-water  lice 
conseqnent  thereon.  There  are  two  of  the  great  basins  into  which  the  Misbissippi 
VaUey  is  divided  which  have  only  recently  be«n  protected  to  any  extent  by  levees. 
These  are  the  St.  Francis  and  the  White  River  basins.  The  former  was  closed  dur- 
ing the  last  three  yearB,  or  since  the  flood  of  1893,  to  a  distance,  measured  along  the 
river,  of  about  120  miles.  There  still  remains  a  gap  of  about  100  miles.  The  White 
Biver  Basin  has  been  undergoing  a  gradual  process  of  closure  for  several  years.    In 
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1898  there  was  a  gt^p  of  about  15  miles,  extending  between  points  330  and  360  miles, 
respeotivelyy  by  river,  below  Cairo.  In  1896  this  gap  wan  closed  and  the  line  of  levee 
was  made  continuous  from  the  hills  at  Helena  to  a  point  8  miles  above  the  mouth  of 
White  River.  It  is  to  the  building  of  these  lines  and  t-o  the  maintenance  of  the  lines 
previously  existing  until  a  late  period  of  the  floods  that  the  unparalleled  stages 
attained  by  the  water  have  been  due. 

The  construction  and  repair  of  levees  was,  in  the  first  instance, 
undertaken  by  riparian  owners,  afterwards  by  parishes  or  counties, 
then  by  the  States  or  certain  levee  districts,  under  the  authority  of  the 
States,  and  finally  by  the  latter  and  the  Federal  Government  combined, 
which  is  the  system  now  prevailing.  The  first  material  aid  given  by 
the  Federal  Government  was  a  grant  of  swamp  and  overflow^  lands; 
made  to  the  several  States  in  1850.  The  same  year  Congress  also  made 
provision  for  a  survey  and  investigation  of  the  Mississippi  Kiver. 

This  work  was  carried  on  for  the  next  ten  years  under  the  direction 
of  Captain  Humphrey  and  Lieutenant  Abbott,  who  made  their  final 
report  in  1861.  This  report  was  most  thorough  and  exhaustive,  and  is 
still  the  standard  work  on  the  hydraulics  and  physical  features  of  the 
river.  It  made  clear  that  no  substantial  relief  from  floods  could  be 
obtained  from  reservoirs  or  outlets,  and  that  levees,  properly  con- 
structed, would  afford  the  necessary  relief  and  protection.  Neither 
the  testimony  taken  by  your  committee,  nor  other  obtainable  data,  has 
shaken  or  invalidated  these  conclusions.  During  the  civil  war  levee 
construction  was  at  a  standstill.  After  the  war  was  over  the  several 
States  began,  without  concert  and  without  due  plan  or  system,  to 
extend  and  repair  the  levees.  But  the  great  flood  of  1874  showed  how 
inadequate,  both  in  quality  and  quantity,  the  eflbrts  of  the  States 
were.  Congress  again  intervened,  and  passed  an  act  providing  for  the 
appointment  of  a  commission  of  five  engineers  to  investigate,  deter- 
mine, and  report  as  to  the  best  plan  for  relief  against  the  floods. 

This  commission  made  its  report  in  1875,  and  came  to  the  same  con- 
clusion as  Humphrey  and  Abbott  did  in  1861,  that  a  system  of  levees 
could  alone  afford  adequate  protection.  But  no  systematic  improve- 
ment of  the  river  by  the  Federal  Government  was  yet  undertaken. 
Finally,  in  1879,  Congress  passed  an  act  creating  the  Mississippi  Biver 
Commission,  outlining  its  work  in  the  following  terms: 

It  shall  be  the  duty  of  said  commission  to  take  into  consideration  and  mature  such 
plan  or  plans  and  estimates  as  will  correct,  permanently  locate,  and  deepen  the  chan- 
nel and  protect  the  banks  of  the  Mississippi  River;  improve  and  give  safety  and 
ease  to  the  navigation  thereof;  prevent  destructive  floods ;  promote  and  facilitate 
commerce,  trade,  and  the  postal  service. 

From  1879  to  1882  $1,475,000  was  appropriated  by  Congress  for 
expenditure  by  the  commission  in  making  surveys  and  in  improving 
the  navigation  of  the  river,  but  none  of  it  was  allotted  for  levee 
construction.  In  1882  Congress  appropriated  the  gross  sum  of 
$4,123,000,  and  from  this  the  first  direct  allotment  for  levee  construc- 
tion was  made— about  $1,300,000  in  all.    (Test,  237.) 

The  testimony  of  Judge  Taylor,  a  member  of  the  commission, 
explains  in  detail  the  make  up  of  the  commission,  the  mode  in  which 
it  performs  its  work,  and  the  methods  it  pursues.  From  each  appro- 
priation made  the  commission  allots  a  certain  proportion  for  the  con- 
struction and  repair  of  levees  in  each  levee  district,  which  is  expended 
by  the  United  States  engineer  in  charge  of  the  district.  The  commis- 
sion plans  the  work,  subject  to  the  approval  of  the  War  Department, 
and  the  district  engineers  carry  on  the  work  conformable  to  the  plan. 

The  first  effort  of  the  commission  was  directed  to  the  closure  of  the 
Yazoo  Basin,  and  then  followed  the  improvement  of  the  Tensas  Basin, 
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then  the  White  Biver  Basin,  and,  finally,  a  part  of  the  St.  Francis 
Basin.  In  the  respective  levee  districts  the  State  and  Federal  engi- 
neers, while  acting  in  concert  and  harmony  as  far  as  possible,  work 
each  on  separate  and  distinct  portions  of  the  river.  One  reach  is  con- 
stnicted  under  Federal  authority  and  another  under  State  authority. 
When  a  levee  is  constructed,  the  constracting  engineer  or  his  successor 
takes  charge  and  care  of  the  same.  (Test.,  257, 258.)  In  case  of  an 
emergency  there  is  by  mutual  consent  a  sort  of  joint  care  and  super- 
vision. As  a  rule,  both  Federal  and  State  engineers  are  men  of  fine 
attainments,  high  character,  and  great  public  spirit,  which  tend  to 
obviate  any  Motion  that  otherwise  might  ensue  from  an  undefined  joint 
tenancy.  It  would  no  doubt  be  advisable  to  provide  by  law  in  which 
authority  the  care  and  maintenance  of  a  constructed  levee  should  vest. 


The  evidence  (p.  518)  discloses  the  fact  that  18  suits  have  been  brought 
against  the  United  States  for  damages  claimed  to  arise  from  the  con- 
struction and  maintenance  of  levees  or  failure  to  construct  or  maintain 
proper  levees  along  the  Mississippi  Biver.  The  aggregate  amount  of 
damages  claimed  in  these  suits  is  $656,337.04. 

From  a  table  (following  p.  518  of  testimony)  prepared  by  Oaptain 
Waterman,  secretary  of  the  Mississippi  Biver  Commission,  under  the 
direction  of  General  Gillespie,  president  of  the  commission,  it  appears 
that  the  total  yardage  of  levees  constructed  by  Federal,  State,  local,  and 
private  authority  is  164,860,375  yards,  built  at  a  cost  of  $47,631,503.78, 
•f  which  yardage  68,570,431  yards  were  constructed  by  Federal  author- 
ity, at  a  cost  of  $13,320,708.44,  and  96,289,044  yards  by  State,  local,  and 
private  authority,  at  a  cost  of  $34,310,795.34. 

It  is  estimated  that  it  would  cost  to  complete  the  entire  levee  system, 
from  the  head  of  the  St.  Francis  Basin  to  the  Head  of  the  Passes,  at  a 
grade  sufficiently  high  and  strong  to  afford  complete  protection  against 
floods  at  the  highest  probable  stages,  the  sum  of  from  $18,000,000  to 
120,000,000,  and  that  it  would  take  from  four  to  five  years  to  complete 
the  system.    (Test,  245,  246,  390,  396,  408,  357,  360.) 

From  all  the  evidence  taken  and  considered  by  your  committee  it  is 
evident  that  the  basins  and  bottoms  along  the  Mississippi  Biver  exposed 
to  the  foods  of  the  river  can  only  be  protected  and  preserved  from  such 
floods  by  an  ample  and  complete  system  of  levees  from  Cairo  to  the  Head 
of  the  Passes. 

Crevasses  and  inundations,  resulting  in  extensive  loss  of  life  and 
property,  are  liable  to  occur  during  all  floods  so  long  as  the  system  is 
incomplete.  The  burden  of  completing  the  levee  system  is  too  great 
for  local  and  State  authority.  Your  committee  are  of  the  opinion  that 
the  Federal  Government  should  continue,  as  it  has  since  1882,  to  aid 
in  the  great  task  of  controlling  and  repressing  the  floods  in  the  river. 

Your  committee  are  also  of  the  opinion  that  the  Mississippi  Biver 
Commission  should  remove  its  principal  office  and  headquarters  from 
Kew  York  City  to  some  point  on  the  Mississippi  Biver. 

NAVIGATION,  MISSISSIPPI  EIVEB. 

The  testimony  discloses  that  the  navigation  of  the  Upper  Mississippi 
Biver  has  been  considerably  improved  by  the  reservoirs,  on  the  reach 
above  Lake  Pepin,  and  by  riprapping,  wing  dams,  spur  aikes,  hurdles, 
revetment  works,  and  a  little  levee  work  at  various  points  on  the  river 
below  that  reach.    (Test,  20-34.) 
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The  Mississippi  Kiver  Goinmission  has  carried  on  more  or  less  exten- 
sive improvemeDts  of  the  navigatioD  of  the  river  on  many  of  the  reaches 
below  Cairo.  Such  improvements,  in  addition  to  levee  work,  have  con- 
sisted of  bank  protection  in  the  form  of  riprapping  and  various  kinds 
of  revetment  work,  of  channel  contraction  by  means  of  jetty  work, 
hurdles,  and  various  forms  of  spur  dikes,  and  of  dredging  on  an  exten- 
sive scale.  Some  of  the  work  has  been  rather  tentative  and  of  a  tem- 
porary character^  and  on  account  of  the  great  cost  has  not  been 
followed  up. 

At  present,  aside  from  levee  work,  the  chief  reliance  for  obtaining  a 
low-water  navigable  channel  seems  to  be  dredging.  The  new  style  ot 
hydraulic  dredges  seem  to  be  very  potent  and  effective,  and  seem  to 
ffive  great  and  promising  results.  Four  new  dredge  boats  have  been 
for  some  time  completed  and  in  use,  and  two  more  are  under  contract 
and  by  this  time  ready  for  use,  and  there  is  money  available  for  another 
dredge.  It  is  estimated  that  from  nine  to  ten  dredges  will  be  required 
to  keep  a  due  low-water  channel  open.  (Test.,  100-108,  140-148, 
218-235.)  In  the  light  of  results  obtained,  your  committee  recommend 
that  ample  provision  be  made  for,  the  construction  of  dredge  boats,  and 
dredging.  In  view  of  the  great  cost,  especially  great  as  to  results,  it 
seems  that  it  would  be  more  judicious  to  limit  revetment  work  to  levee 
and  harbor  protection.  Contraction,  by  means  of  jetties,  dikes,  and 
dams,  supplemented  by  dredging,  seems  to  have  given  the  best  results 
at  least  cost.  There  is  no  doubt  that  revetments  are  very  efUcaciouSy 
but  the  cost  is  so  immense  that  its  systematic  application  is  scarcely 
warranted. 

JETTIES  AND  PASSES. 

As  the  Mississippi  Biver  in  its  downward  course  is  about  to  debouch 
into  the  sea  it  divides  itself  into  three  great  passes,  through  which  it 
enters  the  Gulf,  and  forms  the  delta  at  its  mouth.  These  passes  are 
^own  as  the  Southwest  Pass,  South  Pass,  and  Pass  a  Loutre.  From 
New  Orleans  down  to  the  Head  of  the  Passes  there  has  been  no  impedi- 
ment to  deep-water  navigation.  The  impediment  occurs  in  the  passes, 
especiaUy  at  their  heads  and  mouths,  chiefly  the  latter.  Prior  to  the 
improvement  of  the  South  Pass  by  means  of  jetties,  navigation  was 
chiefly  confined  to  the  Southwest  Pass,  though  Pass  a  Loutre  had  for 
some  years  been  utilized  to  some  extent. 

In  1839,  when  the  Southwest  Pass  was  first  examined,  it  was  15.2 
miles  long  and  13  feet  deep  on  the  crest  of  the  bar,  and  it  was  then,  as 
now,  of  an  average  width  of  twice  the  width  of  the  South  Pass. 
Between  that  time  and  1877  considerable  work  was  done  in  imijroving 
this  pass,  but  such  work,  aside  from  a  short  and  abortive  jetty  work  on 
one  side  of  the  pass  in  1856,  consisted  of  dredging  and  stirring  up  the 
bed  of  the  channel  by  means  of  drags,  harrows,  scrapers,  blasting, 
torpedoes,  and  other  similar  appliances.  By  these  means  a  depth  of 
18  feet  was  at  one  time,  for  a  short  period,  obtained  on  the  crest  of  the 
bar.  In  1874,  the  year  before  the  improvement  of  the  South  Pass 
began,  the  Southwest  Pass  had  attained  a  length  of  18  miles,  with  a 
depth  of  only  15  feet  on  the  crest  of  the  bar,  and  on  the  9th  day  of 
February  last  the  pass  had  attained  a  length  of  18^  miles,  with  only  a 
depth  of  9  feet  on  the  crest  of  the  bar,  according  to  soundings  then 
taken.    (Test.,  464.) 

In  aid  of  the  improvement  of  the  South  Pass  Captain  Eads  placed  a 
mattress  sill  across  the  head  of  the  Southwest  PasS;  which^  aside  from 
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a  little  dredging  prior  to  1878,  is  the  ouly  improvement  made  in  this 
pass  since  1875. 

Prior  to  1875  like  efforts  at  improving  Pass  a  Loatre,  except  jettying, 
were  also  made,  which  were,  in  like  manner,  partially  saccessfiil.  By 
the  fall  of  1858  an  18-foot  channel  had  been  obtained  in  this  pass,  and 
for  some  years  it  was,  on  account  of  being  the  shorter  pass,  utilized  for 
purposes  of  navigation;  but  in  1875  the  channel  was  destroyed  by  a 
large  mud  lump,  and  since  that  time  no  improvement  has  been  made^ 
except  placing  a  mattress  sill  at  the  head  of  the  pass  and  the  work  of 
attempting  to  close  a  large  crevasse  on  the  south  side  of  it  near  the 
upper  end,  both  of  these  works  being  in  aid  of  the  maintenance  of  the 
South  Pass  jetty  system. 

The  South  Pass  in  1838  was  11.3  miles  long,  700  feet  wide,  except  at 
the  extremities,  and  8  feet  deep  on  the  crest  of  the  bar.  In  1875  it  was 
about  the  same  length  and  width,  but  only  7  feet  deep  on  the  crest  of 
the  bar.  In  1874  a  board  of  engineers,  consisting  of  3  army  engineers, 
3  civil  engineers,  and  1  from  the  Ooast  and  Geodetic  Survey,  was 
appointed  to  devise  and  determine  upon  some  plan  of  securing  deep- 
water  navigation  through  one  or  more  of  the  passes.  This  board,  after 
visiting  Europe  and  examining  many  works  there  involving  similar 
problems,  recommended,  in  January,  1875,  the  improvement  of  the 
South  Pass  by  means  of  jetties.  In  pursuance  of  this  recommendation 
Congress,  in  March,  1875,  conferred  the  task  of  making  the  improve- 
ment upon  James  B.  Eads  and  associates.  The  jetties  were  practically 
built  on  lines  recommended  by  the  board. 

The  original  act  provided  for  a  channel  30  feet  deep  and  350  feet 
wide,  but  by  1878  it  became  evident  that  such  a  channel  could  not  be 
obtained  by  the  work  then  laid  out,  and  accordingly  Congress  was 
induced  to  remit,  by  acts  passed  in  1878  and  1879,  the  requirement 
to  a  channel  200  and  250  feet  wide  and  26  feet  deep,  and  on  this  basis 
the  work  was  deemed  completed  in  July,  1879.  In  making  the  improve- 
ment, and  as  a  part  of  it,  training  dikes  were  built  at  the  Head  of  the 
Pass,  and  mattress  sills  were  laid  at  the  head  of  the  Southwest  Pass 
and  Pass  a  Loutre.  In  1891  the  west  end  of  the  Pass  a  Loutre  sill  was 
carried  away,  and  a  large  break  occurred  on  the  west  bank  of  Pass  a 
Loutre  about  1^  miles  below  the  head  of  the  South  Pass. 

This  break,  although  several  attempts  have  been  made  to  close  it, 
has  not  yet  been  closed,  and  in  consequence  thereof,  as  well  as  on 
account  of  the  loss  of  the  contiguous  end  of  the  Pass  a  Loutre  mattress 
sill  and  portions  of  the  training  dikes,  and  lack  of  repair  and  mainte- 
nance in  some  of  the  training  dikes,  the  inflow  of  water  into  the  South 
Pass  has  been  less  than  before,  which  has,  no  doubt,  to  some  extent 
detracted  from  the  scouring  force  in  the  pass,  necessitating  some 
dredging,  for  the  maintenance  of  the  requisite  channel.  Before  these 
drawbacks  occurred  the  pass  received  from  10  to  11  per  cent  of  the 
water  in  the  main  stream;  since  then  ouly  7  per  cent.  Three  hundred 
feet  of  the  jetties  at  the  sea  end  have  been  washed  away  on  both  sides, 
and  in  addition  to  this  150  feet  of  the  jetty  on  the  west  side.  Kone  of 
the  jetties  thus  washed  away  have  been  replaced.  The  east  dike  at 
the  head  of  the  pass  has  also  been  washed  away.  This  was  a  training 
dike  1,250  feet  long,  and  has  never  been  replaced. 

There  is  also  an  open  and  exposed  gap  1,100  feet  long  between  the 
end  of  the  Pass  a  Loutre  mattress  sill  and  the  end  of  the  bank  or  dike 
on  the  east  side  of  the  pass.  This  gap  was,  when  the  work  was  com- 
pleted, filled  with  a  training  dike.  Five  hundred  feet  of  the  mattress 
Bill  in  Southwest  Pass  has  also  been  carried  away.    In  shorty  neither 
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the  jetties  nor  the  training  dikes  nor  mattress  sills  have  been  kept  up 
to  the  condition  they  were  in  1879^  bnt  have  been  allowed  to  diminish 
and  deteriorate. 

Up  to  1889  the  channel  was  maintained  at  the  required  depth  sab- 
stantially  without  dredging.  Since  that  time  it  has  deteriorated  and 
has  not  been  maintained  without  considerable  dredging.  During  the 
year  ending  June  30, 1896,  there  were  one  hundred  and  sixty-nine  days 
•f  dredging.  Within  the  last  four  years  there  has  been  an  average  of 
one  hundred  days  dredging  each  year.  The  channel  was  not  kept  at 
the  required  depth  for  forty-seven  days  during  the  year  1897.  On  the 
whole,  it  appears  that,  although  the  jetties  have  accomplished  much  good 
and  great  results,  they  have  not  wholly  succeeded,  owing  to  the  causes 
enumerated,  in  maintaining  the  fine  channel  that  existed  from  1879  to 
1889.  To  maintain  the  good  results  then  obtained  the  dikes,  sills,  and 
jetties  carried  away  should  be  replaced  or  restored  as  far  as  practicable. 
Besides,  the  jetties  should  be  extended  seaward  farther  than  originally 
built  in  order  to  keep  pace  with  extension  of  the  bar  into  the  Gulf. 

Jetties  are  the  artificial  extensions  of  the  natural  banks  of  the 
stream,  and  as  the  bed  of  the  stream  is,  from  the  silt  moving  in  the 
river,  prolonged  into  the  Gulf,  the  jetties  must,  of  necessity,  keep  pace 
with  such  extension.  For  practical  purposes  the  pass  is  not  adequate 
for  vessels  drawing  over  24,  or  at  most  25,  feet  of  water.  This  is  insuf- 
ficient for  the  wants  of  modern  commerce.  Vessels  drawing  from  27  to 
30  feet  and  over  are  now  quite  common  and  much  more  economical 
than  small  vessels.  It  is  very  doubttul  whether  a  channel  sufficient 
for  this  larger  class  of  vessels  can  be  obtained  in  the  South  Pass, 
Major  Quinn  maintains  that  it  can.  Engineer  Donovan,  with  a  twenty- 
year  acquaintance  with  the  pass,  maintains  that  it  can  not. 

Your  committee  visited  the  pass  in  February  last,  and,  with  a  26-foot 
channel,  found  the  pass  bank  full  at  all  points.  Unless  the  pass  can 
absorb  much  more  water  the  scouring  process  can  not  be  increased  nor 
a  deeper  channel  obtained  by  that  method.  To  secure  a  greater  vol- 
ume of  water  it  would  be  necessary  to  build  and  prolong  great  training 
dikes  at  the  head  of  the  pass  and  to  fortify  them  with  mattress  sills 
and  other  works,  so  as  to  bring  about  a  larger  inflow.  In  the  next 
place,  it  would  be  necessary  to  build  strong  and  extensive  levees  on 
both  sides  of  the  pass  from  the  head  to  the  jetties.  There  is  scarcely 
sufficient  foundation  for  such  levees.  The  earth  and  riprapping  would 
have  to  be  brought  from  a  great  distance,  and  the  embankment  would 
be  subject,  more  or  less,  to  the  storms,  the  waves,  and  the  back  wash 
of  the  Gulf.  In  short,  such  leveeing  would  be  an  extensive  and  most 
expensive  jettying  from  the  head  of  the  pass  to  deep  water  in  the  Gulf. 
These  are  some  of  the  difficulties  which  occur  even  to  the  lay  mind. 
To  say  the  least,  the  cost  would  be  enormous  and  the  result  very 
problematical. 

But  the  commerce  of  the  Mississippi  Valley  asks  and  is  entitled  to  a 
much  deeper  and  broader  channel  to  the  sea  than  that  now  afforded  or 
likely  to  be  afforded  by  the  South  Pass.  The  Southwest  Pass  is 
regarded  in  many  quarters — ^lay  and  expert — as  the  cheapest  and  most 
feasible  route  through  which  to  obtain  the  requisite  deep-water  navi- 
gation. Congress  has  already  made  provision  for  a  thorough  exami- 
nation and  survey  of  this  route.  The  engineers  having  the  work  in 
charge  have  not  yet  made  their  report,  and  until  they  do  it  would  be 
premature  for  us  to  suggest  or  advise.  We  may  add  that  to  improve 
the  Southwest  Pass  and  at  the  same  time  to  maintain  and  utilize  the 
South  PasSi  thus  securing  the  advantages  of  two  passes,  is  no  novelty. 
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This  plan  was  adopted  in  1856,  when  provision  was  made  and  work 
carried  on  for  the  improvement  of  both  the  Southwest  Pass  and  Pass 
a  Loatre.  In  case  of  extensive  repairs  or  accidents  there  would 
always  be  one  pass  open  and  available  for  navigation.  (See  Major 
Quinn,  Test.,  443-463;  Engineer  Donovan,  Test.,  466-482;  Engineer 
Ockerson,  Test.,  463-465;  also  his  article  on  '^  The  problem  of  deep- 
water  navigation  through  the  passes,"  etc. ;  also  Test,  410  443, 483-490, 
493-.503.) 

MISSOURI  RIVER  AND  MISSOURI  RIVER  COMMISSION. 

In  respect  to  the  Missouri  Biver  Commission  and  its  work  we  beg 
leave  to  state  that  it  has  had  charge  of  the  river  from  Sioux  City  to  ito 
month,  and  that  its  work  in  recent  years  has  been  cbietiy  confined  to 
the  improvement  of  the  navigability  of  some  45  or  46  miles  of  the  lower 
reach  of  the  river  and  to  so-called  harbor  improvements  for  the  protec- 
tion of  the  river  fronts  of  towns  from  the  inroads  of  the  river  on  the 
other  reaches  of  the  river.  The  work  done  has  no  doubt  been  benefici^ 
for  the  purposes  intended,  and  the  money  appropriated  has,  under  the 
limitations  stated,  been  judiciously  expended. 

The  Missouri  Biver  is  so  eccentric  and  uncertain  that  great  difficul- 
ties are  encountered  in  controlling  its  movements  from  year  to  year,  and 
nothing  but  systematic  and  patient  effort  can  avail  in  its  improvement. 
The  commission  has  recommended  in  all  its  reports  the  improvement  of 
the  river  by  reaches,  commencing  at  the  mouth;  and  the  work  done 
UDder  this  system  has  proved  eminently  successful,  but  Congress  has 
unfortunately  i)ermitted  the  appropriations  for  the  general  improve- 
ment of  the  river  to  be  diverted  to  local  improvements,  which,  being 
isolated  and  unsupported,  are  usually  swept'  away  by  the  annual 
overflows. 

The  condition  of  the  river,  by  reason  of  the  failure  to  adopt  systematic 
and  continuous  improvement  by  reaches,  as  recommended  by  the  com- 
mission, has  been  so  bad  as  to  discourage  navigation,  the  rates  of 
insurauce  ujion  boats  and  cargoes  being  absolutely  prohibitory. 

Your  committee  is  of  opinion  that  in  view  of  the  great  agricultural 
wealth  of  the  country  throagh  which  the  Missouri  Biver  flows,  and 
especially  the  enormous  production  of  grain,  the  river  should  be  so 
improved  as  to  afford  every  facility  for  its  navigation  by  boats  and 
barges,  so  as  to  prevent  excessive  charges  by  railroads,  and  also  to 
make  lower  rates  for  transportation.  If  the  system  recommended  by 
the  commission  could  be  faithfully  adhered  to  for  a  few  years,  th^ 
river  would  be  put  in  such  condition  as  would  induce  the  presence  of 
steamboats  and  barges^  so  as  to  render  it  impossible  for  railroads  tm 
monopolize  freights. 
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TESTIMONY 


TAKBN   BKFORE 


of  Seoate  Cooiittee  od  Comioerce, 


PURSUANT  TO 


SENATE  RESOLUTION  NO,  76,  FIFTY-FIFTH 
CONGRESS,  FIRST  SESSION. 
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On  Mississippi  Eiveb,  above  Cohasset,  Minn., 

October  22, 1897. 

Ghables  a.  Pillsbtjbt,  having  been  sworn,  testified  as  follows: 

Examined  by  Mr.  Nelson  : 

Q.  Your  full  name  is  what!— A.  Charles  A.  Pillsbury. 

Q.  Where  do  you  live? — A.  Minneapolis. 

Q.  How  long  have  you  lived  there! — A.  Nearly  thirty  years. 

Q.  What  is  your  business? — ^A.  Miller.  Manager  for  flouring  mills. 
I  am  also  interested  in  the  water-power  companies. 

Q.  Are  you  acquainted  with  the  flow  of  water  in  the  Mississippi 
Bivert — A.  I  am.  Because  of  my  connection  with  the  water-i>ower 
companies,  I  am  accustomed  to  have  reports  made  to  me  very  fre- 
quently of  the  amount  of  water  running  in  the  river. 

Q.  Will  you  describe,  as  far  as  you  know,  the  condition  of  the  Mis- 
sissippi with  reference  to  flowage,  overflows,  and  floods,  before  the 
construction  of  the  reservoirs  and  since. — A.  Before  the  construction 
of  the  reservoirs  we  had  a  much  higher  stage  of  water  in  the  spring 
when  the  snow  melted  and  the  rains  fell,  and  a  much  lower  stage  of 
water  in  the  summer  and  latter  part  of  the  season,  than  we  now  have. 

Q.  You  have  for  years  past  been  familiar  with  the  stages  of  water  in 
the  river  from  Minneapolis  up? — A,  For  nearly  thirty  years.  I  have 
been  interested  in  flour  mills  which  derive  their  power  from  the  use  of 
the  wat<er,  and  the  stage  of  the  water  is  a  matter  we  are  deepl}'  inter- 
ested in. 

Q.  Would  any  x)ortions  of  Minneapolis  or  the  country  above  or  below 
there  be  overflowed  in  the  spring  prior  to  the  construction  of  the  reser- 
Toiis? — A.  There  is  quite  a  tract  of  what  we  call  flats  at  Minneapolis 
below  the  falls,  on  both  sides  of  the  river,  and  there  are  quite  a  lot  of 
houses  there;  the  same  is  true  at  St.  Paul  to  a  larger  extent.  When 
the  river  is  high.these  dats  are  overflowed  and  the  people  driven  out 
of  their  houses  and  homes. 

Q.  There  is  a  large  portion  of  West  St.  Paul  in  that  condition,  is 
there  not? — ^A.  There  is  quite  a  large  portion  of  West  St.  Paul  in  that 
oondition. 

Q.  That  is,  subject  to  overflow? — A.  Subject  to  overflow  from  the 
extreme  high  water. 

Q.  The  construction  of  the  reservoirs  was  begun  in  1882  or  1883,  was 
it  not? — A.  About  that  time,  as  nearly  as  I  can  remember. 

Q.  And  the  two  earlier  ones  were  completed  when! — A.  In  1884  or 
1S85,  as  nearly  as  I  can  remember. 

Q.  Those  are  at  Leech  Lake  and  Winuibigoshish  ? — A.  At  Leech 
Lake  and  Wiunibigoshish. 

Q.  And  the  next  was  the  one  at  Pokegama? — A.  Yes. 
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Q.  What  has  been  the  effect  of  the  construction  and  operation  of  those 
reservoirs  upon  the  stages  of  water  in  the  river  T — A.  The  eflfect  has 
been  largely  to  equalize  the  tiow  of  water  through  the  year,  instead  of 
having  very  high  water  during  the  freshets  and  extremely  low  water  at 
other  times  of  the  year.  Sometimes  for  half  of  the  open  season  nearly 
one-half  the  water  going  by  us  was  from  reservoirs,  and,  of  course,  by 
so  much  was  the  freshet  diminished  in  the  spring;  and  more  than  that, 
because  more  or  less  of  this  water  that  is  held  back  is  evaporated. 
The  evaporation  in  the  summer  is  more,  as  you  widen  out  the  lakes  by 
the  reservoirs.. 

Q,  Then,  according  to  your  opinion,  these  reservoirs  prevent  the 
spring  overflows  you  were  accustomed  to  have  before  the  reservoirs 
were  built  f — ^A.  They  do  not  absolutely  prevent  them,  but  they  greatly 
diminish  them. 

Q.  And  what  is  the  effect  upon  navigation  later  in  the  season? — A. 
Of  course  navigation  on  the  upper  Mississippi  above  Minneapolis 
is  largely  logging  interests.  Without  these  reservoirs  I  would  not 
have  been  surprised  if  every  log  had  gone  out  this  spring,  tbe  water 
was  so  high ;  they  just  barely  saved  them.  If  we  had  been  gettmg  tlie 
natural  flow  of  water  from  up  here  I  rather  think  the  whole  river  would 
have  been  cleaned  out  of  logs.  Some  500,000,000  feet  of  logs,  which 
ordinarily  are  sawed  at  Minneapolis,  and  a  great  many  more  at  other 
places  on  the  river  would  have  been  carried  over  below  the  falls. 

Q.  Clear  down  the  river! — ^A.  Olear  down  the  river.  Ordinarily 
there  is  a  large  portion  of  the  season  when  we  couldn't  float  logs  at  all 
if  it  were  not  for  the  reservoirs  of  water.  That  has  not  been  the  case 
this  year,  because  the  water  has  been  at  an  unusually  good  stage;  and 
it  so  hap))ens  that  just  about  the  stage  of  water  which  they  need  tor 
navigation  below  St.  Paul  is  a  very  comfortable  stage  for  the  naviga 
tion  of  logs  above.  I  understand  logs  have  been  declared  to  be  navi- 
gation. Now,  there  are  700,000,000  feet  of  logs  come  down  every  year. 
If  you  should  put  that  on  board  vessels  it  would  mean  something  in  the 
shape  of  navigation. 

Q.  What  effect  do  these  reservoirs  have  upon  steamboat  navigation 
below  the  falls! — A.* They  keep  up  the  stage  of  water  so  boats  can 
come  to  St.  Paul  ordinarily  until  it  freezes  up.  The  boats  couldn't  come 
up  there  for  quite  a  part  of  the  season  if  it  were  not  lor  the  reservoirs 
of  water. 

Q.  They  couldn't  come  up  there! — A.  Not  so  much. 

Q.  Are  you  familiar  with  that  part  of  the  stream  between  Aitkin  and 
Grand  Kapids! — A.  I  am  not,  except  from  hearsay. 

Q.  What,  in  your  opinion,  is  the  eflfect  of  these  reservoirs  upon  the 
stages  of  water  below  the  falls  ! — A.  It  diminishes  the  amount  of  water 
during  flood  times,  when  it  is  held  back  in  the  reservoirs,  -and  increases 
the  stage  of  water  during  the  time  of  naturally  low  water.  That  has 
been  absolately  demonstrated.  We  get  notice  when  the  reservoirs  are 
opened,  and  we  notice,  in  so  many  days,  a  very  material  increase  in  the 
volume  of  water.    It  doubles  it  up  at  Minneapolis. 

Examined  by  Mr.  Berry  : 

Q.  I  understand  you  to  say,  Mr.  Pillsbury,  that  in  the  dry  season  the 
reservoirs  enable  boats  to  come  to  St.  Paul  which  could  not  otherwise 
come  there? — A.  Yes,  sir. 

Q.  I  take  it  as  a  matter  of  course  that  the  fact  that  boats  do  run  there 
has  a  tendency  to  diminish  the  freight  rates  on  the  railroads. — A.  We 
consider  the  presence  of  the  Mississippi  Eiver  and  the  fact  that  it  is  kept 
n  a  navigable  condition  the  great  regulator  of  railroad  rates;  that  the 
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benefits  should  not  be  measured  by  the  tonnage  as  much  as  by  the 
possibility  of  lending  the  freight  by  water. 

Q.  And  when  water  is  let  out  of  the  reservoirs  there  is  no  question 
bnt  what  there  is  a  perceptible  increase  in  the  amount  of  water  so  far 
down  as  Minneapolis  and  St.  Paul? — A.  It  very  often  doubles  the  water. 
One-half  the  water  that  is  going  by  Minneapolis  and  St.  Paul  to-day  is 
reservoir  water — without  which  the  boats  that  now  come  up  to  St.  Paul 
could  not  get  there. 

Q.  Now,  1  want  to  ask  you  if  the  reservoirs  do  not  diminish  the  water 
in  times  of  flood  in  the  same  proportion  that  they  increase  it  so  percep- 
tibly in  the  dry  season? — A.  ^OjSir;  not  in  the  same  proportion,  because 
iu  floods  the  water  goes  to  extremes,  you  know. 

Q.  Can  you  tell  nie  how  far  down  the  reservoirs  here  would  tend  to 
lessen  the  amount  of  water  or  to  lower  the  river? — ^A.  Well,  of  course, 
it  must  affect  it  its  whole  length,  but  the  Mississippi  is  a  very  large 
river,  and  the  farther  down  you  go  the  less  the  effect  would  be  per- 
ceptible. It  must  affect  it  clear  to  New  Orleans,  and  on  the  theory 
that  sometimes  the  last  drop  causes  damage  they  might  often  save  the 
serious  results  below. 

Q,  With  the  amount  of  water  usually  kept  in  the  reservoirs,  if  the 
gates  were  opened  about  how  long  would  the  water  flow  before  it  would 
be  down  to  normal  condition  ? — ^A.  They  usually  calculate  it  would  take 
three  to  four  mouths  to  get  the  water  out  of  the  reservoirs. 

Mr.  Nelson.  To  run  them  out? 

The  Witness.  To  run  them  out;  yes,  sir. 

Q.  About  what  is  the  distance  to  Minneapolis,  from  the  upper  reser- 
voir, by  the  river? — A.  I  never  figured  it  out;  I  should  say  about  250 
miles,  by  the  way  the  river  runs. 

Q.  There  is  a  large  amount  of  lumber  that  comes  down  from  that 
region  to  Minneapolis,  is  there  not? — A.  There  are  between  400,000,000 
and  500,000,000  feet  of  logs  sawed  in  Minneapolis  annually.  I  think 
there  are  fiilly  100,000,000  feet  that  go  over  the  falls  at  Minneapolis  to 
he  sawed  by  men  down  the  Mississippi  River — all  the  way  down.  Then 
there  are,  I  should  say,  more  than  100,000,000  feet  sawed  on  the  Missis- 
sippi River  above  Minneapolis.  The  practical  operation  of  this  business 
would  be  very  often  impossible  if  it  were  not  for  the  regulation  of  the 
water  by  the  reservoirs. 

Examined  by  Mr.  Gallingeb  : 

Q.  Have  any  serious  overflows  occurred  in  the  vicinity  of  St.  Paul  or 
Minneapolis  since  the  reservoir  system  was  adopted? — A.  Yes;  we 
have  had  quite  as  serious  floods  as  we  used  to  have.  We  had  unusu- 
ally high  water  this  last  spring,  but  that  was  owing  to  a  very  excessive 
rainfall  and  the  large  amount  of  snow  on  the  ground — two  or  three 
times  as  much  as  usual ;  but  during  that  time  we  were  getting  no  waters 
from  above  Pokegama  at  all. 

Q.  To  what  extent,  in  your  judgment,  does  the  reservoir  system 
affect  the  interests  of  commerce? — A.  Do  you  mean  iu  dollars  and 
cents,  or  what? 

Q.  No;  but  how  extensively  are  the  interests  of  commerce  affected, 
in  your  opinion  ? — A.  Very  largely;  greatly.  I  don't  know  exactly  the 
point  you  want  to  get  at. 

Q.  Well,  take  the  logging  interest  of  itself. — A.  The  logging  inter- 
ests and  the  amount  of  flour  shii)ped  out  of  Minneapolis  are  something 
enormous.  They  ship  over  13,000,000  barrels  of  flour  a  year.  A  great 
deal  of  this  would  go  by  the  Mississippi  River  unless  the  railroads 
maintained  the  cheapest  rates  known  in  this  country,  almost. 
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r     Mr.  Nelson.  And  the  Mississippi  being  there  keeps  the  rates  down? 

A.  The  fact  of  the  Mississippi  being  there  prevents  them  from  mak- 
ing any  combination  to  maintain  excessive  rates. 

Mr.  Gallinoer.  I  understand  you  to  say,  Mr.  Pillsbury,  that  with- 
out the  reservoir  system  navigation  to  St.  Paul  would  be  difiicult,  if 
not  impossible,  at  certain  seasons  of  the  year.    Is  that  correct? 

A.  Yes,  sir. 

Q.  What  proportion  of  freight,  so  far  as  you  can  determine  off  hand, 
is  carried  by  steamer  from  St.  Paul,  as  compared  with  that  carried  by 
rail! — A.  A  very  small  proportion. 

Q.  Do  you  freight  any  of  your  wheat  or  flour  by  steamer? — A.  Yes. 

Q.  How  large  a  proportion  of  it? — ^A.  Not  over  1  i>er  cent. 

Q.  I  have  heard  suggested  that  it  is  contemplated  to  very  largely 
extend  this  reservoir  system ;  that  while  there  are  now  five  reservoirs, 
either  completed  or  in  process  of  completion,  it  is  suggested  that  it 
maybe  desirable  to  increase  the  number  to  (I  think)  forty.  What  is  your 
judgment  as  to  the  desirability  or  necessity  of  largely  increasing  this 
reservoir  system? — A.  My  judgment  is  that  it  ought  to  be  increased  sis' 
far  as  practicable — as  far  as  the  benefits  received  are  properly  commen- 
surate with  the  cost.  I  am  quite  familiar  with  the  country  about  Gull 
Lake.  I  understand  a  dam  could  be  put  in  at  Gull  Lake,  another  one 
at  the  head  of  the  Crow  Wing,  and  a  small  canal  being  built  between 
them  would  fill  the  Gull  Lake  Reservoir  and  nearly  double  the  capacity 
of  the  reservoirs  to  supply  water  during  low  water. 

Q.  If  the  present  system  gives  sufficient  power  to  run  the  mills  at 
Minneapolis,  and  in  dry  seasons  enough  water  to  float  vessels  to  St. 
Paul,  what  benefit  would  be  derived  from  a  large  increaslB  of  the  sys- 
tem?— A.  The  vessels  that  come  up  to  St.  Paul  are  very  small  compared 
with  the  vessels  on  the  Lower  Mississippi,  and  with  proper  stages  of 
water  they  could  increase  the  size  of  the  vessels,  and  increased  size  of 
vessels  means  cheaper  transportation,  because  the  larger  the  vessel  is 
the  cheaper  they  can  afford  to  carry  freight. 

Q.  That  is  not  a  very  urgent  necessity,  is  it,  in  view  of  the  fact  that 
so  small  an  amount  of  freight  is  carried  by  steamers! — A.  The  neces- 
sity is  not  so  much  the  amount  that  is  carrieid  by  steamers  as  the  amount 
that  can  be  carried. 

Q.  Is  it  not  a  fact  that  the  constant  tendency  is  toward  the  transpor- 
tation of  freight  by  rail  rather  than  by  water? — A.  The  tendency  is  in 
that  direction. 

Q.  1  take  it,  Mr.  Pillsbury,  that  that  is  due  to  the  ftict  that  business 
men  nowadays  can  not  afford  to  wait  to  have  their  freight  transported, 
as  they  did  in  the  days  of  the  stagecoach — you  are  in  a  hurry. — A. 
No,  I  don't  think  time  is  verv  much  of  an  object  in  most  of  this  bulky 
freight  that  is  moving  both  ways.  A  very  slight  difference  in  rates  will 
cover  a  good  deal  of  delay. 

Q.  Approximately  what  is  the  relative  cost  of  transporting  freight 
from  your  city  by  rail  and  by  river? — A.  During  the  season  of  open 
navigation  the  railroads  can  not  compete  when  you  take  the  Great 
Lakes  into  account,  if  you  mean  that.  If  you  mean  all  water  commu- 
nication, they  absolutely  can't  compete — don't. 

Q.  Then  why  don't  you  send  a  large  proportion  of  your  freight  by 
water? — A.  We  do.  I  thought  you  referred  to  the  Mississippi  River 
when  I  gave  you  that  percentage.  Including  the  Great  Lakes,  we  send 
95  per  cent  of  our  flour  by  water  communication  during  the  season  of 
open  navigation — that  is,  to  go  east.  Of  course  there  are  a  good  many 
local  points  throughout  the  country  where  we  have  to  ship  by  rail 
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because  the  water  communication  doesn't  rjBach  them.  But  during  the 
season  of  navigation  95  per  cent  of  everything  that  goes  east  of  Buf- 
falo goes  by  water  part  of  the  way  in  the  flour  business  and  wheat. 

Q.  How  is  it  as  between  your  city  and  points  in  the  South  where 
there  is  both  rail  and  water  communication  ? — A.  We  send  a  large  pro- 
portion of  it  by  river.  Where  it  is  going  directly  to  points  on  the  river, 
it  almost  invariably  goes  by  river;  but  if  it  goes  to  points  in  the  South 
which  are  away  from  the  river,  the  local  rail  rates  from  the  river  to 
those  points  are  generally  so  high  that  it  is  as  cheap  to  ship  it  by  all- 
rail  routes. 

Examined  by  Mr.  Nelson  : 

Q.  As  I  understand  you,  the  cause  of  the  high  water  this  last  year 
was  the  excessive  amount  of  snowfall  and  rainfall? — A.  Yes,  sir. 

Q.  Thatcaused  the  great  floods? — A.  That  caused  the  great  floods. 

Q.  And  but  for  these  reservoirs  it  would  have  caused  a  great  deal  of 
damage  down  the  river,  both  at  St.  Paul  and  Minneapolis? — A.  Well, 
a  great  lot  of  the  logs  went  out  at  Minneapolis,  and  I  understand  if 
the  water  had  gone  more  than  a  foot  higher  they  all  would  have  gone 
and  the  river  would  have  been  practically  clean. 

Q.  All  those  logs  would  have  gone  down  the  river? — ^A.  All  those 
logs  would  have  gone  down  the  river;  yes. 

Q.  And  the  river  would  have  flooded  the  flats,  would  it  not — the 
Bohemian  flats  and  the  flats  in  West  St.  Paul? — ^A.  Yes,  sir. 

Q.  Those  flats  were  covered  with  houses  and  buildings? — A.  Yes, 
sir.  It  would  have  flooded  them  a  good  deal  worse  than  they  were 
flooded. 

Q.  About  how  many  people  living  on  the  flats  at  Minneapolis  would 
have  been  flooded  by  it? — A.  I  should  think  there  are  on  the  flats,  on 
both  sides,  150  families. 

Q.  And  in  St.  Paul  a  great  many  more? — A.  Yes^  I  should  think 
there  must  be  at  least  500  there. 

Q.  Families? — A.  Families;  yes,  sir. 

Q.  Do  you  believe  that  these  floods,  or  this  excessively  high  water, 
are  the  result  of  the  destruction  of  timber  at  the  head  waters  of  the 
Mississippi?  In  other  words,  has  the  cutting  of  the  timber,  that  has 
been  going  on  at  the  head  waters  of  the  Mississippi,  had  any  perceptible 
effect  in  increasing  the  overflow? — A.  I  don't  think  it  has,  very  much, 
for  the  reason  that  the  pine  constituted  a  very  small  portion  of  the  entire 
amount  of  timber  at  the  head  waters  of  the  Mississippi  as  compared  with 
other  kinds  of  trees  which  are  not  being  cut;  and  where  they  cut  the 
pine  it  soon  grows  up  to  hard  wood,  and  I  shouldn't  be  surprised  if  there 
were  as  many  trees  standing  in  Minnesota  at  the  upper  waters  of  the 
Mississippi  to  day  as  when  they  first  began  to  cut  pine. 

Q.  Then^  in  your  opinion,  these  floods  that  we  had  this  year  and  former 
years  Sre  not  the  result,  in  any  degree,  of  the  cutting  of  the  timber  at 
thehead  waters  of  the  Mississippi? — A.  !N"o;  I  doubt  if  that  has  affected 
them  to  any  appreciable  degree. 

Q.  I  will  read  a  portion  of  this  resolution,  so  you  may  see  what  I  am 
aiming  at  and  understand  what  I  wish  you  to  cover  [reading] : 

Second.  If  snch  Hoods  are  the  result,  to  any  exteut,  of  tho 'destruction  of  timber 
apon  or  near  the  head  waters  of  said  river  or  its  tributaries,  what  measures  should 
be  adopted  to  prevent  such  destruction,  and  whether  reservoirs  to  hold  tho  water 
caused  by  rain  or  the  rapid  melting  of  snow  on  or  near  said  head  waters  should  be 
constructed  to  prevent  tne  floods  caused  by  the  sudden  precipitation  of  tlie  rain  or 
snow  water  into  the  streams  flowing  from  the  regious  wtierc  the  sources  of  the  Mis- 
sissippi and  its  tributaries  are  located  f 
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Your  opinion,  then,  is  that  the  cutting  of  timber  has  had  no  effect  at 
all? — A.  Very  slight,  if  any;  and  1  am  more  confirmed  in  that  opinion 
by  a  trip  recently  taken,  seeing  the  immense  amount  of  hard  wood  that 
is  standing  as  compared  with  the  amount  of  pine  in  regions  where  the 
pine  has  not  been  removed  at  all. 

Q.  And  you  think  the  cutting  and  removal  of  the  pine  now  around 
the  head  waters  would  not  have  any  material  effect  on  that  matter  ? — A. 
Would  have  no  material  effect,  because  it  grows  up  very  fast  to  a  hard- 
wood growth,  which  holds  the  waters  back  probably  better  than  the 
original  growth  of  the  pine. 

Archibald  Johnson,  having  been  sworn,  testified  as  follows : 

Examined  by  Mr.  Nelson: 

Q.  Where  do  you  live,  Mr.  Johnson! — A.  St.  Paul,  Minn. 

Q.  In  what  business  are  you  engaged? — A.  Civil  engineering. 

Q.  For  whom  do  you  work! — A.  1  am  working  for  the  engineer  of 
this  district  of  the  public  works  of  the  United  States. 

Q.  You  are  working  for  the  Government  engineer  on  the  Mississippi 
Eiver  above  St.  Paul! — A.  Yes,  sir. 

Q.  How  long  have  you  been  engaged  in  that  work! — A.  With  the 
Government  for  the  last  fifteen  consecutive  years. 

Q.  Did  you  have  anything  to  do  with  the  construction  of  these  res- 
ervoirs!— A.  I  was  in  local  charge  of  the  construction  of  the  Pokegama, 
Sandy  Lake,  and  Pine  Eiver  dams. 

Q.  All  but  the  Leech  Lake  and  the  Winnibigoshish! — A.  All  but  the 
Leech  Lake  and  the  Winnibigoshish.  The  season  of  1884  I  was  in 
charge,  also,  of  the  Winnibigoshish;  that  is,  superintendent  more  than 
anything  else. 

Q.  What  effect  have  the  construction  of  these  reservoirs  had  upon 
the  stages  of  water  in  the  Mississippi! — A.  The  effect  has  been  to 
equalize  the  tiow  of  the  water  from  the  precipitation  and  use  it  in  the 
interests  of  navigation  as  much  as  possible. 

Q.  These  reservoirs,  then,  have  held  back  the  surplus  water  in  the 
spiing  and  reserved  it  for  the  dry  season  in  summer! — A.  Yes,  sir; 
until  their  limit  of  capacity  or  of  safety  has  been  reached. 

Q.  In  your  opinion  would  the  floods  have  been  much  grcfiter  down 
the  river  in  the  spring  if  these  reservoirs  had  not  been  built! — A.  Yes, 
sir;  and  especially  so  in  1888,  which  was  a  flood  year,  and  also  this 
year.  If  the  water  had  not  been  held  back  at  our  dams  the  flood  in 
the  region  of  St.  Paul  and  Minneapolis  would  have  been  probably  10 
per  cent  more. 

Q.  At  high  water? — ^A.  Yes,  sir;  during  the  flood  stages. 

Q.  What  effect  has  the  letting  out  of  the  water  during  the  dry  sea- 
son had  on  the  river  below  in  reference  to  navigation! — A.  The  effect 
has  been  to  increase  the  stage  in  the  Mississippi  from  Pokegama  Falls 
to  Miimeapolis  probably  about  2  feet  for  a  period  of  ninety  days. 

Q.  And  how  below  the  falls! — A.  And  from  Minneapolis  down  as 
far  as  the  mouth  of  the  St.  Croix  the  average  result  from  the  discharge 
from  the  reservoirs  has  beeen  from  12  to  18  inches  rise  for  ninety  or 
one  hundred  days. 

Q,  And  from  there  on  to  Lake  Pepin! — A.  From  there  on  we  have 
had  no  observations,  but  of  course  the  rise  gradually  diminishes  as  the 
river  widens.     We  have  had  no  observations  down  in  that  region. 

Q.  Tn  your  opinion,  did  these  reservoirs  have  any  material  effect  or 
any  influence  in  repressing  the  floods  last  spring  on  the  lower  river 
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farther  down! — A.  Yes,  sir;  as  I  understand  it,  the  heavy  snowfall 
was  confined  to  northern  Minnesota  and  probably  northern  Wisconsin, 
and  there  was  a  very  large  percentage  of  the  water  from  the  snowfall 
retained.  The  20th  of  March  there  was  about  7  inches  of  water  in 
the  snow,  and  most  of  that  was  held ;  that  is,  in  the  region  of  the 
reservoirs. 

Q.  You  are  acquainted  with  the  fiats  in  Minneapolis  and  St.  l^aul 
that  are  settled! — A.  Yes,  sir. 

Q.  They  have  frequently  been  subject  to  overflows,  have  they  not! — 
A.  Yes,  sir. 

Q.  Have  these  reservoirs  had  any  effect  in  restraining  the  overflow 
of  those  portions  of  the  two  cities! — A.  The  reservoirs  have  assisted 
considerably,  but  the  rise  in  the  river  from  what  was  held  back  prob- 
ably would  not  exceed  more  than  10  per  cent,  because  the  area  of  the 
watershed  of  the  reservoirs  is  only  about  12  per  cent  of  the  entire 
watershed  above  St.  Paul. 

Q.  Could  you  give  us  approximately  the  amoant  of  water  these  reser- 
voirs hold  back  over  and  above  what  would  be  held  back  without  themf 
In  other  words,  what  is  the  capacity  of  these  reservoirs  to  hold  back 
water  over  and  above  the  natural  outflow! — A.  They  have  a  capacity 
of  about  90,000,000,000  cubic  feet  above  the  low- water  stage. 

Q.  That  is  in  excess  of  what  would  be  held  back  in  a  state  of  nature  ! — 
A.  That  is  above  the  low-water  stage  above  the  reservoirs. 

Q.  What  effect,  if  any,  has  the  cutting  of  timber  around  these  upper 
waters  of  the  Mississippi  had  upon  these  floods! — A.  The  effect  of 
the  cutting  of  timber  in  the  timber  region  along  the  Mississippi  is  not 
appreciable,  because  the  percentage  of  the  area  cut  is  very  small;  and, 
besides,  when  timber  is  removed  a  new  growth  of  timber  comes  up 
immediately.  After  pine  is  cut  the  land  is  not  followed  up  and  culti- 
vated; consequently  we  have  a  new  growth  of  timber,  which  consists 
usually  of  poplar  and  birch. 

Q.  That  is  really  better  for  holding  back  water  than  the  pine,  is  it 
not — the  leaves,  etc.! — A.  I  don't  know  as  to  that.  I  don't  know  as 
there  is  any  difl'erence.  A  growth  of  timber,  no  matter  what  it  is,  by 
shading  the  ground  decreases  evaporation.  I  don't  know  as  to  the 
relative  amount  of  water  which  is  taken  up  in  the  growth  of  difi'erent 
kinds  of  timber.    I  don't  know  as  there  is  any  material  difference. 

Q.  What  I  was  aiming  at  is  this,  that  the  ground  would  retain  more 
moisture  if  it  was  covered  with  a  great  many  leaves  from  these  trees 
that  have  leaves  than  if  covered  with  these  needles  from  the  needle 
trees,  as  I  call  them. — A.  Well,  I  think  it  is  more  in  the  shading  of  the 
ground,  keeping  it  in  the  shade.    I  don't  think  there  is  any  difference. 

Q.  You  don't  think,  then,  that  the  cutting  of  the  timber  at  these  head 
waters  has  had  any  effect,  appreciably,  upon  the  matter  of  floods! — A. 
^'ot  from  the  amount  that  has  been  cut. 

Q.  Do  you  think  that  the  continued  cutting  of  the  pine,  at  the  rate  it 
lias  been  going  on,  would  have  any  material  bearing! — A.  Not  so  long 
as  the  ground  is  not  followed  up  by  cultivation. 

Examined  by  Mr.  Beeby: 

Q.  How  many  of  these  reservoirs  are  there  altogether,  Captain? — A. 
There  are  five. 

Q.  What  is  the  distance  by  river  from  St.  Paul  to  the  fvrthest  of 
these  reservoirs  at  Lake  Winnibigoshish! — A.  That  is  largely  guess- 
work. The  Wiunibigoshish  Reservoir  is  probably  about  380  miles  from 
St.  Paul  by  river. 
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Q.  And  the  next  farthest  is  the  Leech  Lake  Reservoir! — A.  The  Leech 
Lake  Keservoir  is  aboat  the  same  distance  by  river.  The  Pokegama 
Seservoir  is  aboat  300  miles  from  8t.  Paul;  Sandy  Lake,  200  miles,  and 
Pine  Eiver  dam  about  150  miles.    I  may  be  a  little  wild  on  these  figures. 

Q.  I  wanted  them  approximately;  that  is  all.  Do  you  think  that  in 
this  region  above  Minneapolis  and  St.  Paul  additional  reservoirs  conld 
bo  built  which  would  in  the  same  proportion,  or  in  any  proportion,  tend 
to  increase  the  stage  of  water  in  the  river  below  St.  Paul  during  the 
low  stage  of  water!  You  have  stated  that  it  increased  it  a  certain  per 
cent  now  from  St.  Paul  down  to  the  mouth  of  the  St.  Groix.  Is  it 
probable  that  if  others  were  built  it  would  further  increase  that  flood 
tide  in  low- water  time  and  restrain  it  in  the  same  proportion  that  these 
others  have! — A.  Do  you  have  reference  now  to  the  system  in  Minne- 
sota, or  Minnesota  and  Wisconsin  both  f 

Q.  I  have  reference  to  Minnesota.  You  have  five  reservoirs  here? — 
A.  Yes,  sir. 

Q.  Now,  I  want  to  know,  if  additional  ones  were  built,  whether  the 
flood  tide  could  be  increased  in  the  same  proportion,  or  any  proportion, 
at  a  low  stage  of  water  in  the  river  below  St.  Paul! — A.  By  increasing 
the  number  of  dams  from  now  on  the  eflect  will  not  be  nearly  as  great, 
because  the  best  holding  grounds  have  been  closed  in.  There  are  two 
or  three  others  which  would  help  very  materially,  but  not  at  all  in  the 
same  proportion  as  those  which  have  already  been  dammed  up. 

Q.  I  am  requested  to  ask  you  about  Gull  Lake  and  the  head  of  the 
Crow  Wing. — A.  If  the  Crow  Wing  lUver  is  dammed  up  and  a  14-foot 
dam  put  in  Gull  Lake,  we  would  get  there  about  14,000,000,000  cubic  feet. 
We  have  already  about  ninety;  that  would  be  about  12  per  cent  more. 
BuC  if  the  Crow  Wing  Eiver  is  not  dammed  and  its  waters  turned  into 
Gull  Lake,  the  reservoir  at  Gull  Lake  would  give  about  6,000,000,000 
to  8,000,000,000  cubic  feet  in  place  of  14,000,000,000.  Mille  Lacs  is 
another  large  water  area,  but  its  watershed  is  so  small  that  it  has  been 
a  question  all  along  as  to  whether  it  would  pay  to  build  a  dam  there. 
The  conclusion  arrived  at  was  that  it  would  not  pay,  although  there  is 
a  good  holding  ground  there.  At  the  headwaters  of  the  Crow  Wing 
Eiver  there  is  a  nest  of  lakes;  a  reservoir  could  be  created  there  and  a 
certain  amount  of  water  gathered  up,  though  as  to  the  amount  I 
couldn't  say. 

Q.  That  is  in  addition  to  the  14,000,000,000  you  speak  of  at  Gull 
Lake? — A.  In  addition  to  Gull  Lake. 

Q.  What  effect,  if  any,  have  these  reservoirs  had  upon  the  commerce 
of  the  upper  river f  Have  they  tended  to  facilitate  the  transportation 
of  logs  and  lumber,  and  have  they  been  a  benefit  in  that  respect  f — A. 
The  effect  of  the  reservoir  system  is,  of  course,  most  noticeable  near 
the  dams,  because  the  river  is  narrower  there  and  the  rise  is  more;  and 
everything  that  bas  been  floating  on  the  river — commerce — has  been 
greatly  benefited,  no  matter  what  it  has  been,  whether  logs  or  steam- 
boats or  nnything  else  of  that  kind.  The  river  in  its  natural  condition, 
at  certain  times  of  the  year,  could  not  float  anything,  hardly  a  boat 
drawing  1:5  inches  of  water  at  times;  and  it  has  been  a  benefit  to  navi- 
gation of  all  kinds,  from  the  dams  down  as  far  as  we  have  observed — 
that  is,  as  far  as  the  mouth  of  the  St.  Croix.  The  office  ha«  been 
informed,  at  times,  of  a  noticeable  rise  as  far  as  Dubuque,  but  that  is 
from  hearsay;  we  have  had  no  observations  of  our  own. 

Q.  Since  the  reservoirs  have  been  built,  the  lumber  and  the  logs  can 
be  floated  out  of  that  region  at  any  time  at  the  lowest  tide  of  the  water, 
can  they  not? — A.  Yes,  sir. 
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ExamiBed  by  Mr.  Q allinger  : 

Q.  Captain,  at  the  present  time  these  reservoirs  have  a  capacity  of 
93,000,000,000  feet,  and  the  cost  has  been,  in  roand  figures,  about 
11,000,000,  including  the  appropriation  to  the  Indians.  It  appears 
from  this  memorandum  (Exhibit  A)  that  you  can  get  14,000,000,000  feet 
at  Gull  Lake. — A.  That  is  by  damming  the  Crow  Wing  liiver. 

Q.  By  means  of  the  high  and  low  reservoirs  there,  in  addition  to  the 
present  capacity  of  the  reservoirs  (a  little  over  one- seventh  of  what 
you  now  get),  at  a  cost  of  $1,285,000,  or  a  larger  amount  would  have  to 
be  expended  at  that  point  to  get  14,000,000,000  feet  than  has  been 
expended  on  these  other  reservoirs  to  get  93,000,000,000  feet.  Now, 
would  you  think  that  a  judicious  appropriation  for  the  Government  to 
make? — A.  Not  for  the  high  dam;  no,  sir;  I  would  not.  I  don't  think 
the  country  would  get  the  worth  of  the  money. 

Mr.  Nelson.  But  the  low  dam  would  be  all  right? 

The  Witness.  Yes,  sir. 

Mr.  Gallinger.  This  memorandum  (Exhibit  A)  shows  that  the  low 
dam  would  give  a  capacity  of  2,712,000,000  feet,  at  an  approximate  cost 
of  $85,000.    You  think  that  would  be  a  judicious  investment  of  money? 

A.  Yes,  sir. 

Q.  Am  I  correct  in  the  assumption,  Captain,  that  your  judgment  is 
that  cutting  the  timber  has  not  materially  affected  the  stage  of  water 
at  the  headwaters  of  the  Mississippi? — A.  It  has  not  yet;  no.  sir. 

Mr.  Nelson.  Is  there  anything  you  think  of  that  you  would  like  to 
tell  us  bearing  on  this  matter? 

The  Witness.  I  don't  know  whether  it  came  in  the  printed  list  of 
questions  or  not,  but  I  will  say  that  people  along  the  river  below,  par- 
ticularly in  Aitkin  County,  have  been  claiming  that  they  are  being  dam- 
aged by  the  reservoir  system.  I  will  say  that  the  reservoirs  have  never 
been  operated  to  their  disadvantage;  that  if  the  reservoirs  hadn't  been 
in,  their  case  would  have  been  worse  than  it  has  been.  The  reservoirs 
have  assisted  them;  although  complaints  are  being  made  by  people 
along  the  river  that  they  are  flooded  out  by  the  reservoirs,  it  is  not  so. 

Examined  by  Mr.  Berry  : 

Q.  In  what  way  do  they  claim  the  reservoirs  tend  to  increase  the 
floods? — A.  They  claim  that  we  accumulate  water  and  let  it  oft'  in  flood 
stages;  that  we  let  it  accumulate  and  let  it  off  in  an  undue  proportion. 
Well,  we  don't  do  anything  of  the  kind. 

Q.  And  you  have  never  let  it  oft*  in  a  time  of  high  water,  at  a  time 
or  in  a  way  that  would  have  increased  the  flood  tide  in  Aitkin  County 
over  what  it  would  have  been  if  there  had  been  no  reservoirs  there! — 
A.  We  have  always  diminished  the  flow  by  holding  the  water  back. 

Mr.  Nelson.  In  high  water? 

The  Witness.  In  flood  stages.  During  the  low-water  season  we  do 
overflow  bottom  lands  below  Pokegama  Falls;  they  are  being  over- 
flowed by  reason  of  the  operation  of  the  reservoirs,  when,  if  the  reser- 
voirs were  not  in,  those  lands  would  not  be  flooded. 

Mr.  Nelson.  That  is  above  Pokegama  Falls? 

The  Witness.  Below  Pokegama  Falls  for  about  10  miles. 

Q.  Is  that  of  lands  that  are  in  cultivation  f — A.  The  lands  are  used 
simply  for  meadows.  They  are  meadow  lands.  That  is  only  for  10 
miles  below  Pokegama  Falls.  That  is  as  far  as  the  bottom  lands  are 
being  overflowed  by  the  fall  discharge. 

Q.  Well,  does  that  damage  those  people  there! — A.  Yes,  sir. 
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Mr.  Gallingeb.  Have  damages  been  paid  by  the  G-overnmeDt  in  any 
case,  Captain,  so  far  as  yon  know? 

The  Witness.  Damages  have  not  been  settled  completely  except  in 
two  cases ;  bat  that  matter  was  taken  up  a  short  time  ago  and  an  under- 
standing has  been  arrived  at  with  some  other  parties  as  to  a  settlement. 
The  question  was  taken  up  in  1890, 1  believe,  and  after  awhile  proceed- 
ings were  commenced  to  condemn  those  lands,  but  the  proceedings  were 
abandoned  and  nothing  has  been  completely  settled  up,  with  the 
exceptions  I  stated;  but  I  expect  there  will  be  before  long,  as  it  is 
underway  by  the  Department. 

Q.  To  what  extent  did  that  overflow  extend  on  each  side  of  the  river 
for  a  distance  of  i^>out  10  miles  below  f — *A,  It  floods  the  entire  bottom 
lands,  the  lowlands. 

Mr.  Nelson.  How  wide  are  the  bottom  lands  there! 

The  Witness.  They  are  usually  not  more  than  400  or  500  feet  in 
width.  The  acreage  is  small.  The  main  damage  has  been  due  to  run- 
ning the  hay  out.  We  begin  to  let  the  water  off  about  the  1st  of 
August,  and  hay  is  not  ripe  then  sometimes,  and  the  hay  is  injured  in 
that  way;  and  then  leaving  the  water  on  for  so  long — for  ninety  dnys — 
in  the  fall,  the  hay  has  a  tendency  to  run  out.  And  another  thing, 
while  those  people  have  always  been  notified  when  the  discharge  is  to 
take  place,  they  are  sometimes  compelled  to  cut  their  hay  before  they 
would  like  to — that  is,  they  must  shape  their  affairs  to  what  is  to  take 
place. 

Q.  About  how  many  people  own  land  within  that  10-mile  strip^about 
how  many  people  does  that  aifect  adversely! — A.  The  number  of  fami- 
lies it  affects  is  probably  fifteen  or  twenty.  But  a  portion  of  the  town 
site  of  Grand  Eapids*  comes  in  this  overflow,  and  I  couldn't  say  the 
number  of  persons  who  are  interested  in  that  portion.  There  is  no 
improved  property  on  the  lowlands,  at  Grand  Eapids  or  La  Prairie, 
which  are  overflowed;  there  are  no  complaints  from  them.  However, 
if  property  owners  should  wish  to  build  on  those  lands  at  any  time,  of 
course  it  would  be  a  serious  matter  in  regard  to  those  lands  that  are 
within  flowage. 

Examined  by  Mr.  Gallingeb  : 

Q.  That  hay,  I  take  it,  is  of  a  cheap  and  inferior  quality,  is  it  not! — 
A.  No;  it  is  a  good  quality  of  wild  hay,  blue  joint.  No;  it  is  a  good 
growth. 

Q.  What  is  it  worth  per  ton  in  the  market  after  it  is  harvested! — A. 
That  varies  with  different  years.  In  the  region  of  Grand  Eapids  hay 
is  worth  from  eight  to  ten  dollars  a  ton.  The  whole  value  of  this  land 
within  10  miles  below  Pokegama  is  about  815,000.  An  easement  could 
be  procured  on  some  of  it.  Some  might  prefer  to  sell.  But  between 
w^hat  the  Government  can  get  an  easement  on  and  the  portion  they 
would  have  to  take  in  fee  the  cost  would  be  abont  §6,000  or  $7,000; 
but  if  there  was  an  absolute  condemnation  or  a  condemnation  for  reser- 
voir purx^oses,  then  it  would  run  up  to  about  $15,000. 

Q.  Is  there  any  counter  advantage  to  these  people  resulting  from 
keeping  the  water  from  their  lands  at  other  seasons  of  the  year? — A. 
You  mean  those  lands  that  are  overflowed! 

Q.  Yes. — A.  No,  sir ;  there  is  not. 

Examined  by  Mr.  Nelson  : 

Q.  Are  you  acquainted  with  the  character  of  the  river  and  its  banks 
from  Pokegama  to  Aitkin! — A.  Yes,  sir. 
Q.  Are  there  any  lands  down  along  there  that  are  subject  to  over- 
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flow  besides  what  yoii  have  been  describing  lately! — A.  There  are  no 
other  lands  below  Blackberry  Brook  that  are  being  flooded  by  the  dis- 
charge from  the  reservoirs;  that  is,  by  the  releasing  of  water  for  navi- 
gation purposes. 

Q.  No  other  lauds  that  are  flooded  at  all  below  there! — A.  No,  sir. 

Q.  Clear  down  to  Aitkin  f — A.  No,  sir. 

Q.  Well,  are  there  lauds  there  that  are  flooded  or  would  be  flooded 
if  the  reservoirs  were  not  there! — A.  Yes,  sir;  nearly  all  the  lands  on 
the  bank  of  the  Mississippi  through  Aitkin  County  are  subject  to  over- 
flow during  flood  stages. 

Q.  Always  have  been  ! — ^A.  Always  have  been. 

Q.  And  the  reservoirs  really  diminish  that! — A.  The  reservoirs  have 
diminished  that  overflow. 

Q.  So  that  really  they  are  better  off  now  than  before  the  reservoirs 
were  constructed! — A.  Yes,  sir, 

Q.  In  that  reach  of  the  river! — A.  And  they  have  always  admitted 
that  up  to  the  present  year. 

Q.  The  reason  I  asked  is  that  certain  parties  have  been  making  com- 
plain ts  in  the  neighborhood  of  Aitkin  and  above  there.  In  your  opinion, 
then,  as  a  matter  of  fact,  the  reservoirs  below  this  point  you  speak  of 
have  been  of  advantage  to  those  bottom  lands  rather  than  a  detri- 
ment?— A.  Yes,  sir. 

Q.  All  along! — A.  The  lands  would  have  been  overflowed  to  a  much 
greater  extent  if  no  dams  were  in. 

Q.  And  they  are  not  injured  by  the  letting  out,  and  are  rather  helped 
by  the  retaining  of  the  water  by  the  reservoirs! — A.  Yes,  sir;  those 
are  the  facts  of  the  case. 

Mr.  Bebby.  Captain,  don't  you  think  that  a  well-constructed  levee 
along  that  section  would  tend  to  improve  the  navigation  of  the  river 
and  aid  in  commerce! — A.  No,  sir. 

Mr.  Nelson.  Judge  Morris,  you  are  Representative  from  this  dis- 
trict-   If  you  wish  to  ask  any  questions,  please  feel  at  liberty  to  do  so. 

Examined  by  Mr.  Mobbis  : 

Q.  Captain,  you  say  the  letting  out  of  that  water  has  never  injured 
those  people  at  all! — A.  No;  never  injured  those  in  Aitkin  County. 

Q.  What  time  did  you  say  you  usually  begin  to  let  this  water  out! — 
A.  It  is  usually  about  the  1st  of  August. 

Q.  From  that  time  on,  I  understand  you,  it  has  never  injured  those 
people,  but  has  rather  been  a  benefit! — A.  The  only  parties  injured  are 
those  owning  bottom  lauds  for  10  miles  below  Pokegama  Falls. 

Q.  Last  summer  they  had  very  heavy  rains  here  in  the  latter  part 
of  June  and  the  first  part  of  July,  didn't  they! — A.  The  rain  was 
heavy  during  June  and  July. 

Q.  At  that  time  the  reservoirs  above  here^these  reservoirs  high  up 
the  river — were  full  of  water,  were  they  not! — ^A.  Well,  nearly  full. 

Q,  And  did  they  not  have  to  be  opened  at  that  time,  in  June  and 
July! — A.  The  three  reservoirs  here — Pokegama,  Winnibigoshish,  and 
Leech  Lake — of  course,  are  controlled  by  the  Pokegama  Falls  Dam,  and 
the  discharge  from  Pokegama  FaUs  Dam  was  just  a  very  little  more 
than  enough  to  overflow  the  bottom  lands  for  the  flrst  10  miles  below 
Pokegama  Falls. 

Q.  Well,  isn't  it  a  fact  that  you  did  last  summer,  in  June  and  July, 
have  to  open  the  gates  at  the  dams  on  account  of  the  heavy  floods  and 
the  reservoirs  having  been  so  full  of  water  from  the  large  amount  of 
snow  that  spring! — A.  Yes,  sir. 
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Q.  Now,  that  is  the  fact,  is  it? — ^A.  Yes;  that  is  the  fact,  but  the  fact 
also  is  that  if  the  dams  were  not  in  the  discharge  would  be  much  more. 

Q.  Well,  that  would  be  the  case  all  along  the  river,  wouldn't  it! — A. 
Well,  we  are  the  only  ones  who  have  any  dams. 

Q.  Well,  it  would  be  the  case  clear  down  to  St.  Paul.  If  the  dams 
were  not  in,  it  would  be  very  much  greater,  would  it  not! — A.  Well,  the 
dams  were  all  open  below  Pokegama  Falls,  and  the  lumbermen's  dams 
were  open. 

Q.  But  isn't  it  a  fact  that  the  water  went  out  of  these  dams  in  June 
and  July  last  year! — A.  Do  you  mean  out  of  the  reservoir  dams? 

Q.  Yes. — ^A.  Well,  we  released  a  portion.  The  Pokegama  Dam  was 
full,  and  what  was  coming  in  we  had  to  let  go. 

Q.  And  would  that  flood  have  been  as  great  if  that  water  hadn't  been 
let  out! — A.  Do  you  mean  if  we  had  held  it  entirely! 

Q.  If  you  had  held  it  entirely  back! — A.  Certainly  the  iiood  would 
have  been  reduced  if  we  had  held  back  the  water  entirely. 

Q.  Now,  Captain,  you  say  you  know  that  territory  about  Aitkin  ! — A. 
Yes,  sir. 

Q.  There  are  a  large  number  of  farmers  in  there  now,  are  there  not! — 
A.  There  are  farmers  along  the  river  most  of  the  way  down  from  Sandy 
Lake. 

Q.  Now,  are  you  suf&ciently  informed  to  know  whether  we  might  in 
the  region  just  above  Aitkin,  between  Grand  Eapids  and  Aitkin, 
increase  this  reservoir  system  to  any  extent! — A.  I  don't  think  there  is 
sufficient  holding  ground  anywhere  on  the  tributaries  to  appreciably 
affect  the  floods. 

Q.  How  about  Willow  Eiver  and  the  Prairie  River! — A.  I  don't 
think  there  is  any  holding  ground  on  Willow  River  that  is  worth 
inclosing;  neither  is  thereon  Prairie  River;  that  is,  if  what  holdiu<>: 
ground  there  is  along  Prairie  River  was  inclosed  I  don't  think  it  woald 
appreciably  affect  the  floods.  It  is  true  those  bottoms  would  be  filled, 
but  the  reservoirs  are  so  small  that  it  wouldn't  be  appreciable. 

Q.  The  river  is  very  crooked  there,  isn't  it.  Captain! — A.  At  Aitkin! 

Q.  Yes;  just  above  and  below  Aitkin. — A.  Yes,  sir;  it  is  a  crooked 
river. 

Q.  Could  that  flooding  be  decreased  at  all  by  in  any  way  straighten- 
ing the  river! — A.  Yes;  you  would  increase  the  current  by  cutting  long 
channels. 

Q.  Well,  couldn't  you  cut  off'  bends  there  across  the  loop  of  which  is 
a  very  narrow  distance! — A.  Yes,  sir;  there  are  some  bends  a  mile  and 
a  half,  some  others  2  miles,  some  3  miles  in  extent,  and  straightening 
them  would  materially  increase  the  velocity. 

Q.  And  if  you  did  that  you  would  improve  the  river  below,  at  Minne- 
apolis and  St.  Pauly  to  some  extent,  wouldn't  you! — A.  Below  St.  Paul 
and  Minneapolis! 

Q.  Up  to  St.  Paul  and  Minneapolis. — A.  I  don't  think  it  would  be 
appreciable. 

Q.  By  letting  the  water  go  down  faster! — A.  1  don't  think  it  would 
be  appreciable. 

Q,  If  the  present  reservoirs  at  Winnibigoshish  and  Leech  Lake  were 
strengthened  and  repaired  so  as  to  hold  their  full  capacity  would  tliey 
be  able  to  hold  back  the  water  or,  nearly  all  the  water,  with  a  flood  equally 
high  to  that  which  you  had  last  June  and  July! — A.  Yes,  sir;  they 
would  ordinarily,  with  the  ordinary  amount  we  have  in  the  fall,  luul 
then  the  following  year — in  the  spring  of  the  year — if  the  reservoirs 
were  strong  enough  we  could  have  probably  held  all  the  water  that 
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came  daring  the  flood  stages  at  the  Winiiibigoshish  and  Leech  Lake 
dams;  but  at  the  Pokegama  dam,  that  was  full  anyway,  and  unless  the 
dam  was  raised  there  would  be  nothing  gained  by  increasing  its  sta- 
bility ;  it  is  strong  enough ;  but  at  the  two  upper  dams  the  flood  would 
bate  been  appreciably  diminished  in  Aitkin  County,  providing  we 
could  have  held  all  the  water  back. 

(i.  And  that  can  be  accomplished  by  simply  strengthening  and  repair- 
ing the  present  damf — A.  Yes,  sir. 

Capt.  F.  V.  Abbot,  having  been  duly  sworn,  testified  as  follows: 

Examined  by  Mr.  Kelson  : 

Q.  You  are  the  Government  engineer  at  present  in  charge  of  this 
reach  of  the  river! — A.  Yes,  sir. 

Q.  I  wish  you  would  prepare  a  statement  for  the  committee,  giving 
a  list  of  the  reservoirs  in  your  territory,  when  they  were  constructed, 
the  cost  of  each,  and  the  amount  of  water  that  is  penned  up  in  each 
reservoir  over  and  above  what  would  be  there  in  a  state  of  nature. — A. 
I  have  that  very  thing  here.  I  haven't  the  dates,  but  I  have  the  name 
of  each  reservoir;  the  drainage  area  in  square  miles  tributary  to  it; 
the  storage  capacity  above  low-water  level,  in  cubic  feet;  remarks 
as  to  whether  we  have  been  able  to  fill  the  reservoirs  with  the  rainfall 
each  year  or  not,  and  the  year  in  which  the  work  was  completed.  I  have 
also  given  here  the  aggregate  drainage  area,  and  the  aggregate  capac- 
ity, and  the  cost  of  the  whole.  With  reference  to  Gull  Lake,  I  have 
given  figures  for  the  proposed  storage,  and  the  estimated  cost  of  the 
low  dam  and  of  the  high  dam.  I  have  given  the  figures  of  the  drain- 
age areas  of  the  Mississippi  Eiver  above  St.  Paul,  of  the  Minnesota 
River,  and  of  the  Mississippi  River  above  Minneapolis,  and  the  per- 
centages these  reservoirs  hold.  The  eft'ect  on  the  flood  heights,  due  to 
the  reservoirs,  was  very  strongly  illustrated  in  the  flood  of  1897.  The 
high  water  occurred  at  St.  Paul  on  April  6,  at  which  time  there  was 
alK>ut  85,000  cubic  feet  per  second ;  the  reservoirs  thawed  out  about 
April  1 ;  it  takes  eleven  days  for  reservoir  water  to  reach  St.  Paul, 
consequently  at  the  time  of  the  height  of  that  flood  no  water  had  come 
down  from  the  reservoirs;  so  they  didn't  diminish  the  height  of  the 
flood  at  all,  for  in  a  state  of  nature  that  water  would  have  been 
withheld  by  reason  of  not  having  thawed.  They  have  less  eflfect  upon 
extreme  high  water  (did  in  this  last  flood,  at  any  rate)  than  is  generally 
supposed,  I  think. 

Q.  In  other  words,  the  reservoirs  had  no  effect  upon  the  extreme 
height  of  the  flood  of  1897,  for  water  could  not  have  gotten  out  because 
it  was  frozen! — A.  It  was  frozen  up  solid.  It  did  not  thaw  until  April 
1,  and  it  would  take  eleven  days  for  it  to  get  down,  and  the  height  of 
the  flood  was  April  6. 

Q.  How  long  did  that  high  flood  continue? — ^A.  I  do  not  know,  but 
undoubtedly  they  would  have  maintained  the  flood  longer. 

Q.  Well,  suppose  the  high  water  occurred  at  that  time,  would  not  the 
melting  of  the  ice  and  snow  and  the  running  out  of  the  water  subse- 
quent to  that  time  have  made  a  flood  of  longer  duration! — A.  It  prob- 
ably would  have,  but  that  is  an  *^if"  which  I  can  not  tell. 

Q.  Was  not  the  general  flood  of  the  Mississippi  river  in  1897  remark- 
able in  character — not  that  it  was  the  highest  we  had  ever  had  but  that 
it  was  of  longest  continuance! — A.  Yes,  sir. 

Q.  And  upon  the  question  of  continuance  would  not  the  reservoirs 
cut  a  great  figure! — A.  Undoubtedly,  in  this  case. 
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Q.  But  unless  you  should  go  to  work  and  ascertain  the  length  of  the 
flood  at  St.  Paul,  you  could  not  tell  exactly  what  the  effect  of  the  res- 
ervoirs was  in  this  easel— A.  Not  only  that,  but  you  would  have  to 
have  information  which  never  has  been  obtained  and  can  not  be  obtained, 
as  to  the  relative  discharge  of  the  Minnesota  Biver  and  other  tribu- 
taries. It  is  really  too  complicated  a  question  to  answer,  except  that 
at  the  time  the  flood  reached  its  maximum  the  water  had  not  got  there 
anyhow. 

Q.  Have  you  any  data  by  which  you  can  tell  how  long  the  river 
remained  at  flood  stages  at  St.  Paul? — A.  Yes,  sir;  I  can  give  you  the 
gauge  readings;  I  haven't  them  here;  I  have  them  in  St.  Paul. 

Q.  An dyouciBi>n  tell  how  long  it  remained  at  high  flood! — A.  Yes,  sir. 

Q.  May  I  see  the  statement  you  have  heref — Yes,  sir. 

Witness  here  presented  before  the  committee  the  following  state- 
ment, marked  Exhibit  A : 

Exhibit  A. 
Reservoir  memorandum^  October  18, 1897. 


Beservoir. 


Lake  Winnibigoahiah 

Leech  Lake 

Poke^nma  Falla 

Pine  River 

Sandy  Lake 

Total 


Drainage 
area. 


Sq.  miles. 

1,442.43 

1, 162. 80 

660.23 

562.07 

421. 50 


4,249.00 


Capacity 

above  natural 

capacity. 


Cubie  feet. 

45, 024,  000, 000 

33, 094, 000,  000 

4.  700, 000, 000 

7, 5i)0, 000. 000 

3, 158, 000,  000 


93,476,000,000 


Remarka. 


Never  filled 

Filled  each  year. 

Never  filled 

Filled  each  year. 


Completed. 


1883-84 

1884. 

1884-1800. 

1886. 

1895. 


Total  appropriation,  $905,500. 

Cnbio  feet. 

Capacity  of  proposed  low  reservoir  at  GuU  Lake  ($85,000) 2, 712, 096, 000 

Capacity  of  proposed  high  reservoir  at  GiOl  Lake  ($1,200,000) 11, 898, 128, 500 

Square  milea. 

Drainage  area  of  Mississippi  River  above  St.  Paul 36, 081 

Drainage  area  of  Minnesota  River 16,350 

Drainage  area  of  Mississippi  River  above  Minneapolis 19, 731 

Drainage  area  of  the  five  completed  reservoirs  ^21^  per  cent  of  entire  drainage 
area  above  St.  Paul. 

Drainage  area  of  the  five  completed  reservoirs =21^  per  cent  of  entire  drainage 
area  above  Minneapolis. 

High  water  at  St.  Paul  in  1897  occurred  on  April  6  (85,000  cubic  feet). 

Reservoirs  thawed  oat  about  April  1. 

In  regard  to  the  release  of  water  from  the  Pokegama  Falls  Dam,  the  following 
discharge  during  each  month  will  probably  give  the  most  satisfactory  results  during 
each  year : 

Discharge  per  second  in—  Cubic  feet. 

Januaiy « 300 

February 300 

March 100 

April 500 

May 900 

June ...........*......      900 

July 950 

August 2,250 

September 2,250 

October 2,250 

November 943 

December 300 
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For  the  discharge  at  Pine  River  Dam  the  following  arraDgement  will  probably 
cover  the  case  to  uie  best  advantage : 

Discharge  jter  second  m —  Cubic  feot. 

January 25 

Febrnarv 25 

May 123 

Jnne 250 

July 325 

August 450 

Septemb«r 450 

October 450 

November 20 

December 25 

Q.  Are  the  figares  stated  in  Exhibit  A  true  to  the  best  of  your  judg- 
ment and  belief! — A.  To  the  best  of  my  knowledge  and  belief  they  are 
trne. 

Q.  I  wish  you  would  supplement  that  exhibit,  Captain,  with  a  state- 
ment showing  the  cost  of  ench  reservoir.  Nowj  you  have  given  the 
storage  capacity  here;  that  is  the  total! — ^A.  No,  sir;  that  is  above  the 
ordinary  low- water  level  in  the  reservoir. 

Q.  Oh,  that  is  above  what  it  would  be  in  a  state  of  nature! — A.  Yes, 
sir. 

Q.  Then  there  is  nothing  to  supplement,  except  giving  the  cost  of 
each  reservoir. — A.  That  and  this  statement  for  the  future,  which  I 
think  should  be  included:  that  we  have  now  utilized  all  the  really 
admirably  adapted  sites;  that  we  have  secured  a  storage  of  about 
93,000,000,000  cubic  feet  for  about  $905,000;  that  the  next  most  availa- 
ble site  which  has  been  investigated  would  cost  about  $1,200,000. 

Q.  That  is  the  high- water  dam  at  Oull  Lake! — A.  Yes;  to  increase 
the  storage  about  one-ninth  more  than  it  is  at  present.  In  other  words, 
to  store  water  in  the  future,  in  addition  to  what  we  have,  will  be  nearly 
nine  times  as  expensive  as  in  the  past,  and  that  comes  from  the  fact 
that  we  have  not  the  storage  areas;  we  have  not  the  sites  adapted  for 
holding  the  water.  We  have  already  occupied  the  best  sites,  in  other 
words. 

Q.  I. wish  you  would  make  a  statement  giving  the  distance  from 
Minneapolis  to  each  reservoir  and  the  distance  between  the  reservoirs; 
for  instance,  take  the  lower  reservoir.  Pine  Eiver — state  how  many 
miles  it  is  from  Minneapolis,  and  describe  its  location,  and  the  same  as 
to  Sandy  Lake  and  each  of  the  other  reservoirs,  and  state  the  cost  of 
each  and  how  much  water  they  pen  up.  Then  make  a  summary  state- 
ment showing  the  relation  that  these  reservoirs  have  one  to  another 
and  the  distance  between  them,  the  cost  of  each  of  them,  the  storage 
capacity,  the  time  it  would  take  for  the  flood  water  to  reach  Minne- 
apolis, and  in  addition  to  that  state  the  duration  of  the  last  flood  at 
Minneapolis,  as  it  appears  from  your  gauges,  and  give  any  other  fiicts 
you  can  bearing  upon  the  questions  under  consideration. — A.  Yes,  sir. 
The  upper  two  reservoirs,  Wiiinibigoshish  and  Leech  Lake,  now  have 
such  capacity  that  we  have  never  been  able  to  fill  them  with  any  year's 
rain.  It  is  possible  that  in  1897  they  might  have  been  hlled  if  the 
dams  had  been  in  such  condition  as  to  safely  hold  all  the  water  for 
which  they  were  designed.  The  timber  sluiceways  at  both  Leech  Lake 
and  Winnibigoshish  were,  however,  in  such  need  of  repairs  that  it  would 
have  been  unsafe  to  have  retained  the  full  quantity  of  water  they  were 
designed  to  store,  consequently  no  effort  was  made  to  store  all  the  water 
that  fell.    Only  as  much  was  released  during  the  high-water  season  as 
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wiis  necessary  to  keep  the  water  in  the  reservoirs  from  rising  above  t 
level  at  which  the  sluiceways  were  safe. 

In  farther  answer  to  the  last  question  the  witness  sabmitl:ed  t 
following  statement  and  sketch : 

Distance,  MinneapoliB,  Minn.,  to—  Mil 

Pine  Rivei  Dam 1 

Sandy  Lake  Dam i 

Pokegama  Falls  Dam S 

Lake  Winnibigoshish  Dam t 4 

Leech  Lake  Dam 4 

The  locations  and  relative  positions  of  the  reservoir  dams  are  show 
on  the  copy  herewith  of  map  accompanying  Colonel  Jones's  anuat 
report  for  1896. 

Cost  of  each  reservoir, 

C(wt. 

Lake  WinnibigoehiBh  (capacity.  45,000,000,000) $216, 390. 1 

Leech  Lake  (capacity,  33,000,000,000) 172,912.1 

Pokegama  Falls  (capacity,  4,700,000,000) 85,000.0 

Pine  River  (capacity,  7,500,000,000) 90,000.0 

Sandy  Lake  (capacity,  3,200,000,000) 114,000.0 

Total 685,302.28 

Extraordinary  repairs  to  Pine  River  Reservoir 13,000.01 

Ordinal  repairs  and  operating  estpenses  (1  reservoir  for  ftfty-two  years, 

at  $4,000) 208,000.01 

Total 906,302.23 

Money  state m  en  t. 

Total  appropriations $905, 500. 0* 

Total  allotments  for  care  and  operation 72,396.7i 

977  896. 71 
Amount  available  June  30,  1897 7l',594.5l 

Total  expenditures 906, 302. 2i 

The  records  show  that  a  rise  in  the  river  at  St.  Paul  commences  in  seven  or  eigh' 
davs  following  the  release  of  water  from  the  distributing  reservoir  at  Pokegamc 
Falls,  and  in  about  five  days  thereafter  the  full  effect  is  felt.  The  mean  time  if 
therefore  ten  days. 

The  hi^h  water  of  1897  commenced  at  St.  Paul  on  March  20.  The  water  gradnalU 
rose  until  April  6,  when  the  stage  was  18  feet  above  low  water.  By  the  end  of  AprD 
the  water  had  fallen  8  feet,  and  by  the  end  of  May  the  river  was  at  an  ordinary  sum- 
mer stage.  On  July  5  another  but  smaller  rise  commenced,  reaching  its  maximum, 
11.8  feet  above  low  water,  on  the  17th  of  the  same  month,  and  had  fully  receded  b$ 
the  middle  of  August. 

The  testimony,  so  far  as  the  influence  of  the  reservoirs  upon  high  water  is  con 
cemed,  refers  to  the  effect  in  the  vicinity  of  St.  Paul  and  Minneapolis.  The  effeci 
of  the  reservoirs  in  controlling  floods  inunediately  below  the  dams  is  given  in  Mr 
Johnson's  testimony. 


EocK  Island,  III.,  October  26^  1897. 
Col.  W.  R,  King,  having  been  sworn,  testified  as  follows: 

Examined  by  Mr.  Nelson  : 

Q.  Colonel  King,  are  you  the  United  States  engineer  in  charge  at 
Bock  Island  f — A.  Yes,  sir. 

Q.  What  part  of  the  Mississippi  River  is  under  your  charge! — A. 
At  present  from  St.  Paul  to  the  mouth  of  the  Missouri  River,  a  dis- 
tance of  about  700  miles. 

Q.  Have  you  charge  of  any  of  the  tributaries! — A.  Yes,  sir;  there  is 
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a  small  tributary  at  Galena.  There  is  a  lock  and  dam  there;  that  is 
aboat  all. 

Q.  How  long  have  you  been  in  charge  here? — A.  Since  two  years  ago 
last  July — a  little  over  two  years. 

Q.  What  was  the  character  of  the  high  water  and  floods  last  spring 
here  on  your  reach  of  the  river! 

In  reply  to  this  question  witness  presented  to  the  committee  the  fol- 
lowing statement,  marked  Exhibit  B,  showing  the  stages  of  high  water 
of  the  Mississippi  Kiver  from  1880  to  1897,  inclusive,  at  St.  Paul, 
Dubuque,  Eock  Island,  Keokuk,  Hannibal,  Louisiana,  and  St.  Louis. 

The  Witness.  Those  figures  are  from  the  official  records.  Some  of 
those  are  kept  by  the  Signal  Service  men  and  some  by  the  bridge 
tenders. 

Exhibit  B. 
High-water  aiagea,  Upper  MUeisHppi  Biver, 


Year. 

St.  Paul. 

Dnbuqne. 

Rock 
Island. 

Keokuk. 

Hanni. 
bal. 

Louisi- 
ana. 

St.  Louis. 

1880 

15.2 

-     19.5 

13.3 

12.2 

10.2 

7.4 

8.2 

9.6 

14.4 

4.6 

7.0 

6.4 

12.6 

14.7 

11.8 

4.6 

10.7 

17.5 

22.7 
21.2 
16.8 
16.7 
14.6 
12.6 
15.4 
15.0 
22.4 

7.4 
14.2 
13.9 
18.0 
16.8 
15.5 

6.3 
13.9 
17.9 

18.4 
17.7 
14.1 
13.2 
11.9 
10.0 
12.7 
11.5 
18.6 

6.0 
11.7 
10.3 
19.4 
13.6 
12.8 

8.9 
12.0 
15.0 

17.4 
18.8 
15.8 
16.7 
16.6 
14.2 
16.0 
13.3 
19.6 

9.7 
12.6 
11.0 
19.2 
14.9 
11.4 

4.8 
11.9 
18.4 

18.8 
20.6 
18.5 
17.0 
18.6 
13.3 
17.1 
12.0 
21.7 

8.6 
13.5 
12.2 
20.8 
16.8 
12.2 

6.3 
13.3 
20.9 

15.3 
18.3 
16.8 
16.7 
17.2 
12.8 
15.5 
11.3 
17.8 

9.3 
12.0 
11.3 
18.8 
16.5 
10.7 

7.0 
12.1 
18.5 

25.4 

1881 

33.7 

1882 

32.4 

1883 

34.8 

1884 

28.2 

1885 

27.0 

1888 

27.0 

1887 

20.5 

1888 

29.3 

1889 

24.4 

1890 

20.7 

1891 

23.7 

1892 

36.0 

1893 

31.5 

1804 

23.3 

1896 

23.3 

1896 

27.7 

1897 

22.0 

Unreclaimed  land  subject  to  overfioWf    Upper  Missiaaippi  River  (St,    Paul  to  Miasour 

River). 


Locality. 


St.  Paul  to  St.  Croix  River 

St.  Croix  to  Lake  Pepin 

Lake  Pepin  to  Winona 

Winona  to  La  Crosse 

La  Crosse  to  Lansing 

Lansing  to  Wisconsin  River... 
Wisconsin  River  to  Cassville . . 

Css.«vil]e  to  Dnbuqne 

Dubuque  to  Savanna 

Savanna  to  Rock  Island 

Rock  Island  to  New  Boston  . . . 

New  Boston  to  Dallas 

Dallas  to  Keokuk 

Keokuk  to  Oulncj 

Quinc V  to  Ciarksville 

Clarksville  to  Cap  au  Gris 

Cap  au  Gris  to  Missouri  River. 


Approxi- 

Miles. 

mate 

acres. 

30 

8.800 

29 

16,400 

66 

27.000 

32 

32,600 

42 

30,700 

37 

19,200 

25 

6,400 

30 

11,500 

44 

20,600 

63 

56,700 

52 

58,000 

45 

68.800 

32 

21,300 

41 

48,900 

60 

23,U00 

36 

45,400 

50 

74.900 

Total 


564,200 


Q.  I  haven't  looked  over  those  figares,  but  you  have  examined  them 
in  detail  and  can  state  the  general  purport  of  them.  Was  not  the 
flood  last  spring  higher  than  ever  before t — ^A.  I  think  not. 

Q.  Not  as  high! — A.  I  think  not. 
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Q.  The  water  was  less  in  the  Mississippi  Siver  then  than  at  some 
prior  floods? — A.  It  is  such  a  long  stretch  of  river  that  sometimes  the 
flood  varies ;  without  any  apparent  reason  it  will  be  higher  in  one  place 
than  another.  It  comes  along  in  kind  of  a  wave,  and  if  it  happens  to 
spread  oat,  and  doesn't  get  any  reinforcement,  it  may  be  higher  at  the 
upper  part,  proportionally,  than  it  is  below.  There  are  so  many  trib- 
utaries that  there  may  be  high  water  in  one  part  of  the  river  and  not 
in  the  rest. 

Q.  As  a  matter  of  fact,  then,  the  overflow  and  flood  in  the  Missis- 
sippi Biver,  within  your  territory,  was  not  as  great  as  it  had  been  on 
previous  occasions? — A.  That  is  as  I  understand  it;  yes,  sir. 

Q.  And  cause  no  unusual  or  unreasonable  amount  of  damage  any- 
where!— A.  No,  sir;  the  only  thing  was  a  break  in  one  of  the  levees 
below  here. 

Q.  Now,  will  you  tell  us,  in  a  general  way,  what  has  been  done  in 
the  way  of  river  improvements  on  the  diilerent  reaches  of  the  river  from 
St.  Paul,  down?  What  is  the  nature  of  the  Government  work  on  the 
reach  Arom  St.  Paul  to  the  St.  Groix? — A.  It  is  shore  protection  by 
means  of  brush  and  stone  riprapping  to  prevent  the  washing  and  caving 
of  the  banks,  and  wing  dams  and  closing  dams  (principally  wing  dams) 
to  narrow  the  channel  where  it  is  necessary  to  narrow  it. 

Q.  Those  wing  dams  are  of  rock,  I  noticed. — A.  They  are  of  both 
rock  and  brush.  They  are  at  least  half  of  brush — sometimes  more  than 
half  brush. 

Q.  And  rock  on  top? — A.  Bock  on  top.  Well,  there  is  rock  all 
through  them.  They  lay  down  a  mat  of  brush,  then  weight  it  down  and 
put  on  .more  brush,  and  so  on;  according  to  the  height  of  the  dam  they 
increase  the  number  of  those  mattresses. 

Witness  produced  the  following  blue  print  (Exhibit  0),  showing  the 
method  of  construction  of  wing  dams : 

Q.  The  work  there,  then,  is  simply  to  improve  navigation,  and  not 
for  the  purpose  of  protecting  overflowed  lands? — A.  There  is  very  little 
overflowed  land  above  here— very  little  to  protect. 

Q.  Are  there  any  levees  on  your  reach  of  the  river? — A.  Yes;  below 
Bock  Island,  but  not  above. 

Q.  There  are  no  overflowed  lands  to  protect  anywhere  here,  then? — 
A.  Well,  they  are  not  wide  enough  to  pay  to  protect,  for  the  high  land 
comes  in  pretty  close  to  the  river  and  leaves  only  a  narrow  margin;  but 
there  are  a  great  many  places  that  overflow. 

Q.  But  what  you  call  the  river  bottoms  from  here  up  are  not  of  suffi- 
cient width  to  count  the  overflow  ? — A,  No,  sir. 

Q.  Or  to  have  any  special  consequence? — A.  Not  at  present.  When 
land  gets  to  be  much  more  valuable,  they  may  be. 

Q.  Now  state  the  nature  of  the  improvements  from  the  St.  Croix 
down  to  Lake  Pepin. — A.  It  is  of  the  same  general  character. 

Q.  Same  general  character  of  work? — A.  Yes.  All  the  way  down, 
for  that  matter,  on  this  700-mile  reach  of  river,  it  is  of  pretty  nearly 
the  same  character.  The  river  is  quite  manageable — does  not  get  in 
behind  our  work  and  destroy  it. 

Q.  Gould  not  Lake  Pepin  be  made  into  a  sort  of  reservoir  to  hold 
back  the  waters  of  the  Upper  Mississippi?  Would  it  not  be  possible  to 
raise  that  lake  at  its  outlet  ? — A.  It  might  be  raised  a  little,  but  riparian 
rights  would  have  to  be  considered  there.  The  railroads  are  not  very 
high  above  the  water,  you  know. 

Q.  But  a  reservoir  could  be  made  there? — A.  Yes,  sir;  there  is  no 
doubt  of  that. 
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Q.  Do  you  remember  the  length  of  that  lake,  approximately! — A.  It 
IB  in  the  neighborhood  of  25  miles  in  length. 

Q.  And  the  average  width  is  about  how  much? — A.  About  3  miles. 

Q.  Have  you  any  record  here  of  the  depth  of  that  lake! — A.  We 
have,  of  its  depth  in  places. 

Q.  What  is  the  average  depth  of  it! — A.  Twenty-five  to  thirty  feet. 
We  are  building  some  breakwaters  there  now  for  the  protection  of 
navigation,  and  had  already  built  two. 

Q.  On  Lake  Pepin! — A.  On  Lake  Pepin. 

Q.  At  what  points! — A.  Well,  this  last  one  is  at  what  is  called  Kings 
Coulee.  The  others  were  built  a  long  time  ago,  at  Lake  City  and  at 
Stockholm. 

Q.  From  Lake  Pepin  down  to  the  mouth  of  the  Black  Eiver,  at  La 
Crosse,  are  there  any  special  improvements! — A.  The  same  as  I  have 
mentioned  before. 

Q«  Eiprapping  and  wing  dams! — A.  Eiprapping  and  wing  dams. 

Q.  That  is  to  narrow  the  river  and  make  a  better  channel ! — A.  Yes. 

Q.  They  are  built  on  the  principle  of  narrowing  the  river  and  having 
the  channel  scoured  out  by  the  force  of  its  own  water,  isn't  it! — A. 
Yes,  sir. 

Q.  And  from  La  Crosse  to  the  mouth  of  the  Wisconsin,  at  Prarie  du 
Ghien,  is  there  the  same  kind  of  work! — ^A.  The  same  thing;  yes,  sir. 

Q.  Does  the  Wisconsin  Eiver  bring  down  much  water! — A.  It  does 
at  times.  It  is  very  narrow.  I  don't  think  they  have  attempted  any 
navigation  on  it  at  all. 

Q.  No ;  I  think  not  of  recent  years.  Well,  the  same  general  character 
of  work  has  been  done  along  the  river  on  the  reach  £om  La  Crosse  to 
Prairie  da  Chien! — A.  Yes,  sir,  and  clear  to  the  mouth  of  the  Missouri, 
except  at  Eock  Island,  where  there  has  been  another  kind  of  work, 
and  at  Keokuk — the  Des  Moines  Eapids  Canal. 

Q.  From  St.  Paul  down  the  principal  tributaries  that  bring  water 
into  the  Mississippi  Eiver  are  the  St.  Croix,  the  Chippewa  Eiver,  the 
Black  Eiver,  the  Wisconsin,  the  Eock  Eiver,  the  Illinois  Eiver  (on  the 
east  side  of  the  Mississippi),  and  on  the  west  side  there  seem  to  be 
none  of  any  consequence  until  you  get  to  the  Des  Moines  Eiver! — A. 
And  the  Salt  Eiver,  a  small  stream. 

Q.  Do  any  of  these  streams  I  have  mentioned  bring  in  any  floods  or 
large  volumes  of  water — ^anything  of  an  unusual  character! — ^A.  Well, 
I  don't  know  about  that;  they  certainly  must  in  the  spring — in  the 
flood  season — but  they  are  comparatively  small  streams.  The  Chippewa 
does.  They  had  a  big  ice  jam  at  Chippewa  Falls.  There  is  a  canal  at 
Keokuk  about  8  miles  long.  That  is  one  of  the  largest  works  on  the 
river;  three  locks. 

Q.  That  is  on  the  west  side! — A.  Yes,  sir. 

Q.  At  the  mouth  of  the  Des  Moines! — A.  Yes,  sir;  near  there. 

Q-  Well,  there  is  another  canal  on  this  side,  I  noticed  yesterday;  I 
think  near  Galena  Junction;  not  a  canal,  but  a  lock  or  something! — 
A.  A  lock;  yes.  That  was  built  a  few  years  ago  by  some  people  at 
Galena,  and  then  they  got  Congress  to  pay  for  it. 

Q.  What  was  the  object  of  that  lock! — A.  To  get  up  to  Galena.  A 
man  by  the  name  of  Moore  told  me  the  other  day  (he  was  the  man  that 
originated  the  idea)  that  there  was  a  sawmill  up  there,  and  he  thought 
by  building  this  lock  they  could  improve  the  value  of  it,  etc. ;  but  that 
has  proved  rather  a  failure.  There  has  been  no  navigation  at  all  there, 
hardly.    . 

Q.  You  are  repairing  that,  aren't  you! — A.  We  are  repairing  the 
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lock,  aiid  some  dredging  has  been  done  there  recently,  but  the  naviga- 
tion is  almost  nothing. 

Q.  There  are  really,  then,  on  your  reach  of  the  river^  as  I  understand 
it,  Colonel,  no  unusual  floods  taking  place  f — A.  Ko,  sir. 

Q.  And  no  land  of  any  consequence,  except  these  little  marshy  bot- 
toms and  timber  bottoms  in  the  river,  that  are  overflowed! — A.  Above 
here  there  is  very  little,  but  below  some  of  the  tracts  are  quite  large. 
We  are  making  surveys  now  with  a  view  to  protecting  some  there. 

Q.  You  are  acquainted  with  the  river  from  Bock  Island  up,  in  a  gen- 
eral way.  Are  there  any  places,  aside  from  Lake  Pepin,  that  would  be 
suitable  for  reservoirs  to  hold  back  the  water  during  freshets  or  high 
water? — A.  I  don't  know  of  any,  except  away  up  at  the  head  waters; 
that  is  not  in  my  district. 

Q.  Beyond  St.  Paul,  you  mean? — A.  Yes;  there  is  nothing  in  my 
district. 

Q.  There  would  be  nothing  so  good  as  Lake  Pepin? — A.  There  may 
be,  possibly,  along  some  of  the  small  tributaries,  but  I  am  hot  familiar 
enough  with  them  to  say  about  that.  Along  those  little  tributaries  up 
the  river  there  may  be  places  that  could  be  utilized,  but  I  doubt  it  very 
much.  The  land  is  all  taken  up,  and  it  would  probably  be  very  expen- 
sive to  acquire  any  large  areas  there. 

Q.  There  might  be  on  the  St.  Croix  Biver,  at  Lake  St.  Croix,  and  the 
Mississippi  at  Lake  Pepin,  might  there  not? — A.  By  putting  in  a  lock 
at  the  lower  end  of  Lake  Pepin  they  could  certainly  back  it  up  some. 

Q.  What  could  be  done  by  the  Government,  if  there  is  anything  you 
can  suggest,  on  your  reach  of  the  river  that  would  aid  in  checking  or 
reducing  the  floods  of  the  Lower  Mississippi  Biver? — A.  I  am  under 
the  impression  that  building  these  levees  will  in  a  small  way  (I  don't 
know  to  what  extent)  increase  the  floods  below.  If  we  confine  the 
river  absolutely  within  its  channel  along  here,  the  water  has  got  to  get 
out  that  niuch  quicker.  If  we  let  the  water  expand  over  more  ground, 
it  will  be  retarded;  it  will  spread  out,  and  it  will  take  several  days  for 
it  to  fill  up  and  the  water  soak  into  the  ground,  and  it  will  be  a  long 
time  soaking  out  again.  But  if  we  keep  it  in  the  channel  and  don't  let 
it  cover  these  areas  at  all,  that  will  tend,  I  think,  to  increase  the  floods 
below. 

Q.  What  levees  have  you  been  building?  From  here  down,  you 
say. — A.  Where  the  red  spaces  are  on  the  map. 

Witness  here  produced  to  the  committee  the  following  map,  marked 
Exhibit  D. 

Q.  The  Flint  Greek  Levee  seems  to  be  the  first  one.  You  have  fenced 
off  quite  a  basin  there? — A.  Yes. 

Q.  Do  you  remember  the  length  of  that? — A.  The  area  is  marked  on 
the  map— 44,000  acres. 

Q.  Forty-four  thousand  acres  there  that  was  subject  to  overflow  that 
you  have,  so  to  speak,  fenced  off  with  a  levee? — A.  That  is  right; 
yes,  sir. 

Q.  And  the  next  is  the  Warsaw  Levee,  lower  down. — A.  Yes,  sir. 

Q.  And  there,  I  see  by  this  map,  you  have  fenced  off  60,000  acres. — 
A.  Yes,  sir. 

Q.  And  the  next  is  Sny  Levee,  and  there  you  have  fenced  off  150,000 
acres,  I  see. — A.  Yes,  sir;  part  of  that  is  old  State  work.  They  did  a 
little  there,  and  we  have  strengthened  them  and  made  them  larger. 

Q.  To  the  extent,  then,  that  you  have  built  those  levees  and  confined 
the  water  in  those  reaches  of  the  river  within  narrower  channels,  you 
have  increased  the  volume  of  water  in  the  river — A.  I  think  so ;  yes,  air. 
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Q.  That  is,  expedited  the  overflowing  of  the  river  to  that  extent? — 
A,  I  think  so;  yes,  sir. 

Q.  And  that  is  the  effect  generally,  is  it  not,  of  building  levees  and 
shutting  up  the  river  within  narrower  limits f — A.  Yes,  sir;  it  also 
lowers  the  water  during  low-water  stages,  I  think,  to  a  certain  extent. 
That,  of  course,  we  can't  tell,  but  if  we  allowed  this  water  to  spread 
oat  and  soak  into  the  soil,  over  thousands  of  acres,  it  would  find  its  way 
into  the  river  again  later  on;  so  levees  would  naturally  lower  the  low- 
water  level  as  well  as  increase  the  floods. 

Mr.  Bebby.  The  tendency  would  be  to  make  the  rise  and  fall  more 
rapid  eachf 

The  Witness.  Yes,  sir. 

Mr.  Bebby.  A  more  rapid  rise  and  a  more  rapid  fallf 

The  Witness.  Yes,  sir. 

Q.  Have  you  had  any  experience  on  the  lower  reaches  of  the  river  I — 
A.  Ko,  sir;  I  have  not. 

Q.  This  is  your  first  acquaintance  with  the  Mississippi  f — ^A.  Yes,  sir. 

Q.  You  are  familiar  with  hydraulic  engineering! — A.  I  have  looked 
into  it  a  little,  but  not  so  much  as  I  would  have  done  if  I  had  been 
down  on  the  lower  part  of  the  river. 

Q.  Are  you  familiar  with  the  character  of  the  Missouri  Biver  and 
the  floods  along  that  river! — A.  No;  except  in  a  general  way.  I  was 
on  the  Missouri  Biver  Commission  only  a  few  months  and  only  attended 
one  meeting,  and  I  know  only  in  a  general  way  the  condition  of  things 
there. 

Q.  Do  you  not  think  that  one  of  the  main  causes  of  the  floods  of  the 
Mississippi  of  recent  years  has  been  the  building  of  new  levees  and 
closing  up  new  basins  that  were  formerly  open  for  the  river  to  cover  at 
high  water! — A.  I  presume  they  have  had  an  effect,  but  how  great  an 
eflect  I  couldn't  state,  of  course.  I  think  very  likely  they  have  had 
some,  but  of  course  I  couldn't  say  whether  it  has  been  homeopathic 
or  has  been  really  very  marked. 

Q.  There  are  no  Government  levees  anywhere  above  Bock  Island  ! — 
A.  No,  sir. 

Q.  And  the  Oovemment  works  firom  Bock  Island  up  are  simply  con- 
fined to  the  improvement  of  navigation! — A.  Yes,  sir. 

Q.  And,  in  brief,  may  be  said  to  consist  of  riprapping  and  wing 
dams! — A.  And  closing  dams.  Where  the  river  branches  off  we  close 
some  of  the  chutes. 

Q.  Yes;  some  of  the  bayous  and  sloughs! — A.  Yes,  sir. 

Q.  Wing  dams,  closing  dams,  and  riprapping! — A.  And  there  has 
been  some  dredging;  a  little,  not  much  as  compared  with  what  they  do 
below. 

Q.  What  has  been  the  effect  of  these  improvements  upon  the  navi- 
gation of  the  river! — A.  We  think  we  have  improved  navigation,  but 
it  is  hard  to  say  just  how  much.  It  varies  from  year  to  year.  This 
year,  for  instance,  I  think  there  has  been  very  little  trouble  anywhere. 
For  some  reason,  although  it  has  been  a  dry  season,  there  has  been 
very  little  trouble;  the  river  has  kept  up. 

Q.  Does  the  narrowing  and  confining  of  the  river  by  levees  and  these 
wing  dams  and  closing  dams,  as  a  rule,  tend  to  the  deepening  of  the 
channel f — ^A.  Yes,  sir. 

Q.  Permanently! — A.  Yes,  sir;  you  can  hardly  say  it  is  permanent 
until  we  get  the  shore  protected.  There  is,  altogether,  about  300  miles 
of  caving  banks  on  this  700-mile  reach  of  the  river,  and  we  have,  I 
think,  considerably  over  100  miles  of  shore  protected;  somewhere  from 
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one-third  to  one-half  is  done.  When  it  is  all  done  there  will  be  very 
little  sand  and  mad  coming  into  the  river,  and  then  we  can  say  we  have 
it  nnder  control.  Bat  at  present,  of  coarse,  there  are  a  great  many 
caving  banks,  and  the  depth  of  the  ehannel  depends  a  great  deal  on 
the  way  the  water  behaves  in  falling  and  sand  bars  fall  more  or  less 
with  the  surface. 

Q.  They  will  settle  down! — A.  They  wear  oft  more  or  less.  If  they 
wear  off  uniformly  at  what  we  call  crossings,  where  the  channel  comes 
ou  one  side  and  then  goes  to  the  other  side,  there  is  where  the  trouble 
comes.  In  those  crossings,  if  they  are  very  wide  and  it  wears  down 
uniformly,  then  we  are  in  trouble;  we  have  very  shoal  water;  but,  on 
the  other  hand,  if  it  happens  to  wear  in  one  place  more  than  the  rest 

Q.  On  one  side;  yes. — A.  And  the  boats  keep  that  channel,  then  we 
have  good  navigation. 

Q.  That  is  like  nature  making  a  new  wing  damf — A.  Yes.  There 
has  been  a  revolution,  I  think  (I  think  it  is  going  to  turn  out  that  way), 
in  the  system  of  river  improvements.  The  French  have  spent  millions 
of  dollars  upon  some  of  their  streams,  and  they  have  changed  their 
plans  altogether. 

Q.  Please  tell  us  in  what  respect. — A.  In  the  way  of  treating  the 
sand  bars.  They  went,  in  the  first  place,  on  the  principle,  in  general 
terms,  that  if  you  straighten  the  bends  in  a  river  and  build  wing  dams 
to  wash  out  the  sand  bars  that  you  would  improve  navigation,  but  they 
found  from  the  way  things  were  going  on  that  the  sand  bars  would 
simply  move  down,  and  by  straightening  the  river  you  diminish  the 
friction  and  the  holding-back  principle  of  the  banks.  The  bends  and 
the  additional  length  of  the  shore  tend  to  hold  the  water  back  and  pre- 
vent it  from  all  running  off  at  once 

Q.  And  the  straightening  increased  the  velocity! — A.  And  the 
straightening  increased  the  velocity,  so  they  found  after  all  that  while 
they  were  trjring  to  improve  upon  nature  they  were  not  improving  so 
much. 

Q.  And  that  increased  velocity  would  tend  to  the  river  forming  again 
new  bends  ! — A.  Kew  bends  and  new  sand  bars,  forming  new  obstructions. 

Q.  There  is  no  certainty  that  the  new  channel  would  maintain  it«elf 
permanently  ! — A.  No.  They  think  now  that  they  have  improved  upon 
that.  They  are  treating  these  sand  bars  more  as  a  necessary  evil,  and 
they  don't  try  to  wash  them  all  out,  but  simply  to  regulate,  and  instead 
of  straightening  the  river,  if  the  bends  are  not  too  great  so  as  to  impede 
navigation,  they  simply  hold  them  there.  And  another  thing :  They  have 
stopped,  as  I  understand  it,  building  high  levees,  but  they  allow  the 
water  to  spread  back  over  the  ground  in  the  way  I  was  speaking  of. 
Instead  of  building  high  levees  and  confining  it  in  the  channel  they 
build  very  low  ones. 

Q.  Build  low  levees  and  allow  the  water  to  overflow! — A.  Yes;  they 
simply  try  to  direct  the  channel  a  little  at  these  crossings,  so  as  to 
facilitate  navigation  and  prevent  shoaling  up  too  much. 

Q.  As  an  engineer.  Colonel,  what,  if  any,  remedies  would  you  sug- 
gest for  diminishing  the  overflows  or  controlling  the  floods  of  the 
Lower  Mississippi  River  !  What  would  you  recommend  as  to  your  part 
of  the  river,  in  other  words?  Supposing  this  portion  of  the  river 
should  be  assigned  to  you  and  you  were  told  to  so  manage  your  reach 
of  the  river  as  to  aid  in  repressing  the  floods  on  the  Lower  Mississippi 
liiver,  what  would  you  do  with  your  reach  of  the  river! — A.  I  don't 
know  as  I  would  care  to  put  down  exactly  what  I  would  do. 

Q.  Well,  this  is,  of  course,  simply  asking  you  to  express  your  opinion 
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on  it,  and  what  we  are  after  is  to  get  the  opinions  of  men  like  yourself, 
who  are  experts  in  the  matter. — A.  I  don't  Iniow  that  m  ach  could  be  done 
on  this  section  of  the  river  that  would  have  much  to  do  with  it.  I  don't 
know  that  anything  that  could  be  done  here  would  be  of  sufficient 
magnitude  to  have  much  effect. 

Q.  Nothing  could  be  done  beyond  constructing  reservoirs! — ^A.  That 
is  all  I  can  think  of,  and  whether  they  would  be  of  sufficient  importance 
might  be  a  question.  Of  course,  from  what  I  mentioned  about  levees, 
yon  see  I  think  we  are  going  in  the  wrong  direction  in  that  respect,  so 
far  as  floods  are  concerned,  but  that  is  a  matter  that  I  suppose  can't  be 
very  well  changed,  they  want  that  laud  and  they  are  bound  to  have  it. 
I  have  thought  some  that 

Q.  Let  me  ask  you  this  question,  Golonel:  Wouldn't  it  be  cheaper  for 
the  Government  to  buy  those  bodies  of  land  they  are  reclaiming  by 
means  of  levees,  and  allow  the  lands  to  remain  as  permanent  overflow 
basins t  Wouldn't  that  be  as  cheap  and  as  rational  a  way  as  any? — A. 
You  know,  Senator,  that  the  Government  gave  that  land  away  for  the 
purpose  of  having  them  build  these  levees,  originally. 

Q.  I  wasn't  aware  of  that  fact. — A.  That  is  so.  Oongress,  in  1852, 
passed  an  act  ceding  all  overflowed  lands  that  had  not  been  sold,  to  the 
States  in  which  they  were,  with  the  distinct  understanding  that  the  pro- 
ceeds should  be  applied  to  the  building  of  levees  and  draining.  And 
now  they  come  and  want  the  Government  to  build  levees.  I  had  a  copy 
of  that  law  made,  and  have  it  here. 

Witness  produced  a  copy  of  the  section  of  the  act  referred  to,  which 
was  marked  Exhibit  E,  and  is  as  follows: 

Exhibit  £. 

[Extract  from  Kevised  Statutes  of  the  United  SUtea,  2d  edition,  1878.] 

Sic.  2479.  To  enable  the  Beveral  States  (but  not  includinff  the  States  of  Kansas, 
Nebraska,  and  Nevada)  to  oonstmct  the  necessary  levees  and  drains  to  reclaim  the 
swamp  and  overflowed  lands  therein — the  whole  of  the  swamp  and  overflowed  lands 
made  nnfit  thereby  for  cultivation,  and  remaininfl^  unsold  on  or  after  the  tweiity- 
eiffhth  day  of  September,  A.  D.  eighteen  hundred  and  fifty,  are  granted  and 
bMong  to  the  several  States,  respectively,  in  which  said  lands  are  situated :  Pro- 
fndedf\oweverf  That  said  grant  of  swamp  and  overflowed  lands,  as  to  the  States  of 
California,  Minnesota,  and  Oregon  is  subject  to  the  limitations,  restrictions,  and 
conditions  hereinafter  named  and  specified,  as  applicable  to  said  three  last-named 
States,  Toroectlvely. 

8bc.  24S0.  It  shall  be  the  duty  of  the  Secretary  of  the  Interior  to  make  accurate 
lists  and  plats  of  all  such  lands  and  transmit  the  same  to  the  governors  of  the  sev- 
eral States  in  which  such  lands  may  lie,  and  at  the  request  ot  the  governor  of  any 
State  in  which  said  swamp  and  overflowed  lands  may  be,  to  cause  patents  to  be 
issued  to  said  State  therefor,  conveying  to  said  State  the  fee  simple  ofsaid  laud. 

The  proceeds  of  said  lands,  whether  from  sale  or  by  direct  appropriation  in  kind, 
shall  be  applied  exclusively,  as  far  as  necessary,  to  the  reclaiming  said  lands  by 
means  of  levees  and  drains. 

Sec.  2481.  In  making  out 'lists  and  plats  of  the  lands  aforesaid  all  legal  subdivi- 
sions, the  greater  part  whereof  is  wet  and  unfit  for  cultivation,  shall  be  included  in 
said  lists  and  plats,  but  when  the  greater  part  of  a  subdivision  is  not  of  that  char- 
acter, the  whole  of  it  shall  be  excluded  therefrom. 

The  Witness:  The  appropriation  acts  are  worded  somethiDg  like 
this :  "  For  improving  the  navigation  of  the  Mississippi  Eiver  between" 
sachand  such  places,  ''by  confining  the  river  within  its  natural  and 
artificial  banks,"  so  many  dollars.  The  appropriations  are  not  made 
for  "protecting  land,^  but  I  have  always  stated  as  my  opinion  in  my 
rexwrts  that  it  would  not  improve  navigation.  That  is  a  matter,  thoagh, 
for  Congress  to  say. 

Q.  Isn't  it  apparent  that  these  overflows  in  the  lower  section  of  the 
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river  are  to  a  large  extent  caused  by  the  fencing  in  (I  use  that  non- 
technical expression)  of  lar^e  natural  basins  that  were  formerly  open 
to  the  Mississippi  River  at  high  water! — A,  I  don't  know  as  I  could 
say  "to  a  large  extent,"  but  I  think  I  could  safely  say  ^^to  some  extent.'^ 

Q.  And  continuing  to  fence  in  more  and  more  of  those  basins,  or 
reclaiming  more  and  more  of  those  bottoms,  simply  aggravates  the  sit- 
uation to  some  extent! — A.  That  is  my  opinion;  yes,  sir. 

Q.  And  it  becomes  really  a  question,  then,  of  which  is  the  cheaper — 
to  keep  building  higher  or  bigger  levees  or  to  leave  those  basins  open 
to  hold  the  surplus  water! — A.  Yes,  sir. 

Q.  Isn't  that  the  problem  in  a  nut  shell! — A.  Yes  sir. 

Examined  by  Mr.  Berry  : 

Q.  Colonel,  has  the  water  been  any  higher  in  the  lower  river  this  last 
year  than  it  was  before  levees  were  built  to  any  great  extent! — A.  I 
haven't  the  records,  Senator,  for  the  lower  river. 

Q.  You  can't  say,  then,  that  the  flood  tide  has  been  increased  at  all, 
can  you! — A.  Ifot  from  the  records.  All  that  I  have  said  is  just  from 
the  principle  of  the  thing. 

Q.  You  can't  say  from  any  accurate  knowledge  that  it  has  increased 
at  all! — A.  No,  sir. 

Q.  You  can't  state  that  it  has  been  higher  since  the  building  of  the 
levees  than  it  was  before  they  were  built! — A.  I  am  under  the  impres- 
sion that  it  has  been,  but  I  can't  say,  of  course,  because  I  haven't  the 
records  here;  bat  I  could  hunt  them  up. 

Q.  Do  I  understand  you.  Colonel,  to  say  that  in  your  opinion  the 
narrowing  of  the  channel  tends  to  lower  the  channel  rather  than  to 
raise  it;  that  a  scouring  process  goes  on  that  tends  to  deepen  the  chan- 
nel; that  the  bed  of  tbe  channel  rises  or  goes  up  by  reason  of  confining 
the  water  to  a  narrower  space! — A.  It  depends  on  what  kind  of  confin- 
ing you  mean.  If  you  mean  confining  the  high  water  (that  is  when  the 
sand  bars  form,  you  know),  during  that  time  the  bottom  would  rise,  I 
think,  if  you  confine  it;  but  when  the  water  is  falling  the  channel  cuts 
out;  it  doesn't'  cut  out  much  while  the  water  is  at  flood  stage.  We 
And  the  same  thing  in  the  ocean.  In  building  jetties  out  at  sea  we 
find  that  the  low  tide  does  the  wearing,  the  cutting  away;  flood  tide 
doesn't  wear  the  bottom  much,  doesn't  affect  the  bottom.  You  know 
that  even  in  a  big  storm  at  a  certain  depth  the  light  sand  will  remain 
unmoved — in  a  tremendous  storm  if  the  water  is  deep  enough;  but  it' it 
gets  shallow  the  water  affects  it.  So  we  build  our  wing  dams  only  a 
little  way  above  low  water,  and  I  believe  that  is  the  best  practice. 

Q.  On  a  leveed  river,  where  the  water  is  confined,  taking  high  and 
low  water  all  together,  can  you  state  whether  the  bed  of  the  river  is 
lowered  or  raised  by  reason  of  the  con  fining  of  the  water  and  straighten- 
ing the  river  and  keeping  it  in  a  narrower  channel  than  it  would  be  but 
for  the  works! — A.  As  a  general  rule  I  think  it  would  gradually  lower 
it  a  little.  Some  claim  the  other  way,  though.  That  is  only  my 
opinion. 

Q.  If  a  river  is  leveed,  by  its  natural  banks  or  otherwise,  if  there  is 
a  break  or  outlet  in  high- water  tide,  I  will  ask  you  if  it  is  not  the  effect 
of  that  to  form  a  sand  bar  immediately  below  that  break  to  collect  the 
sand  or  mud  or  whatever  it  is  immediately  below  where  the  break 
comes ;  isn't  it  the  tendency  to  form  a  bar  j  ust  below  or  near  the  break  T — 
A.  I  never  have  seen  that  done.  I  know  it  is  claimed  that  way  by 
some,  claimed  that  it  will,  but  I  have  never  seen  that  in  my  exi>eri- 
ence — never  have  had  a  chance,  for  that  matter,  to  observe  it. 

Q.  Your  knowledge,  then,  about  the  levees  is  not  from  actual  work 
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connected  with  the  levees,  to  any  great  extent,  bat  more  from  general 
information  on  the  sabject  and  the  river! — ^A.  That  is  right.  I  have 
never  been  on  the  part  of  the  river  where  they  have  many  levees. 

Q.  What  is  the  effect  of  these  reservoirs  at  the  head  waters  of  the 
Mississippi  apon  the  river  below  St.  Paul!  When  water  is  released 
from  the  reservoirs  does  it  increase  the  depth  of  the  river  below  St.  Paul ; 
and  if  so,  to  what  extent  and  for  what  distance! — A.  As  near  as  we 
can  make  oat,  it  affects  the  river  down  as  far  as  Eed  Wing.  I  have  here 
the  official  report  of  last  year,  showing  that  there  was  a  rise  of  about 
afoot  at  St.  St.  Paal,  dae,  as  near  as  they  coald  make  oat,  to  the  res- 
ervoirs, and  that  it  gradually  diminished  until  it  got  down  to  Red  Wing. 
Red  Wing  is  down  by  Lake  Pepin,  and  there  it  was  inappreciable. 

Q.  I  think  it  was  a  little  over  a  foot  at  St.  Paul. — ^A.  Well,  it  is 
pretty  hard  to  determine  exactly,  because  the  natural  condition  of  the 
water  varies  anyway.    You  have  to  take  a  kind  of  an  average. 

Mr.  Bebby.  What  is  the  distance  from  St.  Paul  to  Red  Wing  by 
the  river! 
The  Witness.  About  52J  miles. 

Q.  You  have  built  some  levees  between  here  and  the  mouth  of  the 
Missouri  River,  and  are  building  some  now,  are  you  not! — ^A.  X^s,  sir. 
Q.  Do  you  do  that  with  a  view  to  improving  the  navigation  of  the 
river,  or  do  you  do  it  to  protect  the  land! — A.  Congress  says  it  is  for 
the  improvement  of  navigation  of  the  river. 
Q.  Do  they  direct  you  to  build  levees  to  do  that! — ^A.  Yes,  sir. 
Q.  In  the  act  of  Congress! — A.  Yes,  sir. 
Q.  Aren't  you  mistaken  about  that! — A.  ITo,  sir. 
Q.  Doesn't  it  say  they  may  do  it  by  this  system  or  by  the  other! — 
A.  No,  sir. 

Q.  They  say  you  shall  build  levees! — A.  I  can  get  the  act  in  a 
moment. 

(Appropriation  act  of  Congress  was  shown  to  the  committee  by  the 
witness.) 

Q.  Then  I  understand  you  to  say,  Colonel,  that  for  the  improvement 
of  the  river  you  would  not  build  these  levees! — A.  That  would  be  my 
JQdgment. 

Q.  Not  to  build  any  levees  at  all,  anywhere! — A.  I  don't  know 
whether  I  could  say  that  or  not.  I  think  the  levees  are  for  the  improve- 
ment of  the  land,  not  for  the  improvement  of  navigatioi;i;  that  is  the 
way  I  look  at  it.  But  that  is  a  matter  for  Congress  to  say,  and  I  am 
working  under  orders. 

Q.  Well,  we  want  to  know  what  Congress  ought  to  do  about  it;  we 
would  not  be  here  otherwise.  We  want  your  opinion  about  it;  we  may 
not  follow  it,  you  understand,  becau:>e  other  men  may  think  differ- 
ently.— A.  They  do  think  differently;  I  can  tell  you  that  right  now. 

Examined  by  Mr.  6 allingeb  : 

Q.  Do  yon  have  any  special  difficulty  in  maintaining  the  levees  that 
have  been  built  between  Rock  Island  and  St.  Louis! — A.  Yes,  sir; 
there  is  some  difficulty.  The  rats,  they  think,  are  the  cause  of  the 
breaks.  We  had  one  break  last  year,  and  it  occurred  very  suddenly. 
The  i)eople  in  the  neighborhood  and  State  commissioners  hire  patrols, 
and  divide  the  river  into  short  sections,  and  watch  them  during  the 
high  stages  of  floods.  The  break  which  occurred  was  within  a  few 
minutes  of  the  time  when  the  patrol  had  passed. 

Q.  Was  that  break  in  an  old  or  in  a  modern  levee! — A.  It  was  a  new 
one.  As  they  get  older  and  more  settled  there  will  probably  be  less 
trouble;  but  in  some  places  it  is  impossible  to  get  suitable  material — 
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there  is  too  much  sand  in  the  material — and  the  theory  is  that  the  rats 
burrow  in  to  about  the  middle  of  the  levee,  and  the  water  finds  its 
way  that  far  and  then  pushes  through,  nudermines  the  levee,  and  it 
goes  out  so  quick  that  they  can  do  nothing  to  save  it.  The  only  thing 
they  can  do  is  to  protect  the  ends  from  wearing  away  any  more  than 
can  be  helped. 

Q.  Do  I  understand,  Colonel,  that  wing  dams  are  designed  to  accom- 
plish the  same  result  as  jetties — to  narrow  the  channel  and  increase  the 
rapidity  of  the  flow! — A.  Yes,  sir;  the  wing  dam  is  really  the  jetty, 
you  might  say. 

Q.  It  is  one  form  of  jetty  f — A.  It  is  another  name  for  it;  yes,  sir. 

Q.  Perhaps,  repeating  the  question  Senator  Berry  propounded,  I 
want  to  ask  whether  or  not  in  your  opinion  the  levees  between  Boick 
Island  and  St.  Louis  are  necessary  to  the  interests  of  commerce  T — ^A. 
I  think  they  are  not. 

Q.  Colonel,  this  inquiry  involves  several  questions,  and  among  others 
is  the  question  as  to  the  effect  of  denuding  the  forests  at  the  source  of 
the  water  supply  of  the  Mississippi  River  upon  the  floods.  Have  you 
ever  had  occasion  to  make  observations  that  would  justify  you  in 
expressing  an  opinion  as  to  that  matter! — A.  No,  sir;  I  have  never 
had  anything  to  do  in  that  direction  at  all. 

Q.  Where  were  you  stationed  before  coming  here.  Colonel! — A.  I 
was  stationed  at  Willets  Point. 

Q.  Have  you  had  any  service  on  the  Lower  Mississippi! — A.  Not  at 
all.    On  one  of  the  tributaries  only — the  Tennessee. 

Q.  Have  any  matters  that  have  come  under  your  observation  given 
you  information  that  would  warrant  you  in  expressing  an  opinion  as  to 
the  advisability  of  attempting  to  control  floods  on  the  Lower  Mississippi 
by  diverting  the  water  through  an  artificial  outlet  into  Lakes  Borgne 
and  Pontchartrain,  as  has  been  advocated  and  discussed  by  some! — 
A.  No,  sir;  I  don't  think  I  could  give  any  useful  information  on  that 
subject. 

Q.  Are  you  extending  the  levee  system  on  the  reach  of  the  river 
under  your  control! — A.  Yes,  sir;  we  are  making  surveys  now  with  a 
view  to  extending  it,  and  we  are  actually  at  work  at  them  now.  Some 
of  them  are  being  extended  and  some  have  been  surveyed  with  a  view 
to  appropriations  by  Congress. 

Q.  As  a  matter  of  fact,  Colonel,  in  view  of  this  statute  to  which  you 
have  called  the  attention  of  the  committee,  the  Government  is  now 
engaged  in  building  levees  to  protect  property  that  was  ceded  to  the 
States  with  the  specific  understanding  that  they  themselves  should  pro- 
tect their  property! — A.  I  so  understand  it;  yes^  sir. 

Q.  By  way  of  recompense  for  the  land! — A.  in  order  to  state  posi- 
tively, though,  it  would  be  necessary  to  find  out,  in  the  case  of  any 
given  tract  of  land,  at  what  date  it  was  occupied.  Land  sold  before 
1852  was  not  sold  with  that  view,  as  I  understand  it. 

Q.  Do  you  know  of  any  points  on  this  river  where  reservoirs  could  be 
built  at  any  reasonable  cost  and  the  water  diverted  lor  the  purpose  of 
irrigation! — A.  No,  sir;  I  do  not.  There  may  be  places,  but  I  am  not 
familiar  with  any. 

Q.  Would  not  the  expense  of  building  reservoirs  at  any  point  on  the 
river  and  diverting  the  water  through  artificial  channels  into  the  arid 
or  semiarid  regions  of  this  country  be  enormous! — A.  For  this  river! 

Q.  Yes. — A.  I  don't  suppose  it  could  be  done.  I  don't  know  of  any 
region  on  this  river  that  would  be  considered  arid. 

Q.  Well,  the  Missouri,  we  will  say  — A.  \>  ell,  I  don't  know.  I  don't 
think  there  is  any  large  area  that  could  be  used  that  way. 
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Q.  I  asked  the  qaestiou  because  we  are  charged,  among  other  things, 
with  inquiring  into  the  question  of  the  possibility  of  storing  the  water 
and  using  it  for  purposes  of  irrigation. — A.  I  am  not  familiar  enough 
with  the  Missouri  to  say  positively,  but  I  don't  know  of  any  place 
where  it  could  be  done. 

Examined  by  Mr.  Bebby  : 

Q.  Colonel,  are  you  bailding  any  levees  except  for  the  purpose  of 
contiuaing  the  work  of  constructing  artificial  banks  from  the  mouth  of 
the  Flint  River,  running  along  the  west  bank  of  the  Mississippi  Biver 
to  the  mouth  of  the  Iowa  Eiver  f  Is  that  the  only  levee  works  you  are 
engaged  in  building  below  here!— A.  No;  there  are  two  other  places, 
I  think,  where  they  are  at  work  now. 
Q.  On  levees? — A.  Yes,  sir. 

Q.  Are  they  doing  that  work  under  your  supervision  and  direction  I — 
A.  Yes,  sir. 
Q.  You  ordered  it  built  that  way? — A.  Yes,  sir. 
Q.  And  this  provision  here  (of  an  act  of  Congress)  is  where  you  say 
you  are  directed  to  build  levies! — A.  I  so  understand  it;  yes,  sir. . 

Q.  And  you  are  building  in  other  places  besides  the  places  covered 
in  that  specific  direction  f — A.  No;  there  are  other  directions.  That  is 
not  the  only  one.  In  each  case  where  an  appropriation  for  levees  is 
made  by  Congress,  it  is  in  such  terms  as  those. 

Mr.  Nelson.  The  Warsaw  and  Sny  levees  have  been  ordered  by  acts 
of  Congress  f 

The  Witness.  Every  levee  that  is  built  is  ordered  by  act  of  Congress. 
1  am  not  building  any  on  my  own  hook. 

Q.  You  said  your  authority  for  building  levees  came  from  this  (act 
of  Congress).  Now  I  ask  you  if  you  are  not  building  levees  on  parts 
of  the  river  not  included  in  this? — A.  I  am  not  building  any  except 
what  are  authorized  under  just  such  provisions  as  that. 

Q.  But  you  are  building  others  besides  this  one  to  which  I  refer  here, 
are  you! — A.  We  are  building  two;  yes;  and  have  been  making  sur- 
reys for  some  more. 

Q.  In  your  opinion,  then,  that  is  money  thrown  away  and  you  ought 
not  to  build  those  levees;  do  I  so  understand  you! — A.  I  don't  say  it 
is  throwing  money  away.  I  say  that  is  the  order  of  Congress,  and  it 
doesn't'  agree  with  what  I  have  reported  officially;  that  in  my  opinion 
this  does  not  improve  navigation.  Nev^theless,  Congress  made  the 
api)ropriation,  and  that  ends  it  with  nie. 

Q.  You  think,  then,  that  the  levee  work  you  are  doing  up  here  does 
not  improve  navigation? — A.  That  is  it;  yes,  sir;  and  I  so  reported  to 
Congress  in  my  official  report.  I  reported,  "While  I  am  not  of  the 
opinion  that  the  construction  of  such  banks  as  herein  proposed  will  be 
of  any  benefit  to  navigation,  yet  it  may  perhaps  be  of  interest  to  sub- 
mit some  figures  concerning  advantages  to  the  land  inclosed."  That  is 
about  as  much  as  I  cared  to  say,  inasmuch  as  Congress  had  ordered 
the  survey. 

Examined  by  Mr.  Gallingbb: 

Q.  Colonel,  are  the  lands  that  would  naturally  be  overflowed  if  these 
levees  were  not  built,  on  the  reach  of  the  river  under  your  control, 
valuable  or  otherwise? — A.  I  had  an  estimate  made  at  the  time  of  two 
of  these  surveys.  As  near  as  they  could  get  at  the  value,  before  the 
levees  were  built  the  land  was  worth  in  the  neighborhood  of  $5  an 
acre,  and  it  was  estimated  that  after  the  levees  were  built  it  was  worth 
from  $25  to  $30  an  acre.    I  stated  that  in  one  of  my  reports. 

Q.  Then,  according  to  that  statement,  the  building  of  the  levees  at 
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least  quadrupled  the  value  of  those  lauds;  is  that  correct t — A.  Yes, 
sir.  That  was  the  estimate  I  had  made  by  the  eugiueer  on  the  spot 
I  told  him  to  inquire  of  the  people  in  the  neighborhood  and  Hud  out  all 
he  could  about  it,  and  that  is  what  he  reported. 

Examined  by  Mr.  ITelson: 

Q.  Colonel,  you  stated  (in  reply  to  Senator  Gallinger,  I  believe)  that 
you  are  now  engaged  in  making  surveys  for  other  levees  on  your  reach 
of  the  river! — A.  Yes,  sir;  during  the  past  year. 

Q,  Will  you  please  state  at  what  points! — A.  The  first  survey  is  from 
Quincy  down  to  the  Suy  Levee. 

Q.  That  would  practically  amount  to  a  closing  in  of  the  gap  between 
the  Warsaw  Levee  and  the  Sny  Levee! — A.  Yes,  sir. 

Q.  That  is  on  the  east  side! — A.  And  I  think  there  is  another  one  on 
the  west  side,  from  Lagrange  to  Hannibal;  that  has  been  made. 

Q.  And  it  is  from  Quincy  down  to  the  Sny  that  you  are  working 
now! — A.  Yes,  sir. 

Q.  Are  there  any  others! — A.  I  don't  think  of  any  just  now.  Yes;  I 
think  there  is  still  another. 

Q.  That  must  be  from  Muscatine  down  to  the  Iowa  Biver. — A.  That 
is  right;  yes.  That  is  nearly  completed;  they  are  at  work,  though; 
and  surveys  from  Drewry's  Landing  to  New  Boston  and  from  Skunk 
Biver  to  Fort  Madison  have  been  completed. 

Examined  by  Mr.  Berry  : 

Q.  Colonel,  if  I  understood  you  C/Orrectly  in  your  original  testimony, 
when  you  were  answering  questions  of  Senator  Nelson,  you  think  this 
manner  of  improving  the  river  has  all  been  a  mistake;  that  it  would 
have  been  better,  except  where  very  crooked,  to  have  had  the  water  run 
in  the  regular  channel ;  is  that  what  I  understood  you  ! — A.  To  hold  the 
banks  where  they  are;  yes,  sir. 

Q.  Then  all  this  money  that  has  been  appropriated  by  the  Govern- 
ment for  the  improvement  of  navigation  has  not  done  any  good  at  all. 
According  to  your  idea  it  would  have  been  better  to  have  let  nature 
alone  ! — A.  Oh,  no.  Where  they  have  attempted  to  straighten  the  river 
and  to  control  it  altogether  I  think  generally  they  have  found  it  has 
simply  transferred  the  trouble  from  one  place  to  another,  and  that  what 
they  wanted  was  to  get  nature  to  help  them — work  with  nature.  That, 
I  believe,  is  going  to  be  the  plan. 

Q.  And  you  think  that,  hbwever  far  the  Mississippi  may  spread  out 
anywhere,  it  is  a  mistake  to  try  to  stop  that  spreading  at  all! — A.  At 
high  water,  yes,  sir;  not  at  low  water,  though.  There  is  a  difierence. 
I  tried  to  explain  that.  At  high  water  let  it  spread  out  to  diminish 
the  floods  below,  allow  the  water  to  spread  out  and  soak  into  the  soil 
and  gradually  filter  back  into  the  river  at  low  water;  at  low  water 
there  is  not  water  enough  to  fill  a  broad  channel  to  the  proper  depth 
for  navigation,  and  then  you  have  got  to  narrow  it;  that  is  a  case  of 
necessity. 

Q.  Have  got  to  narrow  it! — A.  Have  got  to  narrow  it  for  low  water. 

Q.  Can  not  you  narrow  it  by  means  of  a  levee! — A.  No,  sir;  you  will 
find,  if  you  look  at  the  records,  that  in  a  number  of  years  the  levees  were 
not  touched  at  all  by  the  floods.  The  flood  does  not  come  up  to  them,  and 
they  are  from  six  to  twelve  feet  above  the  ordinary  low- water  surface,  so 
they  can  not  have  any  possible  effect  upon  low-water  navigation. 

Q.  Or  on  the  river  in  ordinary  stages,  even! — A.  Or  on  the  river  in 
ordinary  stages,  even ;  it  is  only  the  extreme  floods.  You  will  find  that 
year  after  year  the  flood  does  not  reach  the  levee  at  all. 
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Q.  Do  you  mean  on  the  lower  river? — ^A.  Ko. 

Q.  You  are  talking  aboat  the  upi)er  river! — A.  Yes;  right  here  on 
this  reach;  yes,  sir.  Even  ordinary  floods  don't  reach  the  levees,  so 
they  certainfy  can't  do  nmch  toward  improviiig  navigation. 

Q.  Well,  Colonel,  to  put  it  in  a  narrow  compass,  just  what  kind  of 
work  do  you  think  does  improve  navigation  f  You  say  that  straighten- 
ing the  river  does  not,  except  where  it  is  very  crooked,  and  that  the 
levees  do  not.  Now,  tell  me  what  you  think  does. — A.  Well,  just  what 
1  tried  to  explain  before,  holdiug  the  banks  from  caving  in  and  straight- 
ening where  the  curves  are  too  abrupt,  and  directing  the  current  at 
crossings  so,  when  the  water  begins  to  fall  and  the  bar  begins  to  get  too 
shoal,  that  the  water  will  wash  out  in  one  place  instead  of  washiug 
gradually  across  a  great  broad  surface  and  keeping  very  shallow  water 
on  top  of  the  bar. 

Examined  by  Mr.  Kelson  : 

Q.  As  I  understand  you,  Colonel,  there  is  an  entirely  different  effect 
upon  the  scouring  and  deepening  of  the  channel  of  the  river  produced 
by  wing  dams  and  closing  dams  from  that  produced  by  levees  f — ^A.  Yes, 
sir;  entirely. 

Q.  That  the  mere  building  of  levees  does  not  necessarily  tend  to  the 
deepening  of  the  channel  of  the  river  at  low  water? — ^A.  I  think  it 
does  not. 

Q.  That  to  improve  the  navigation  of  the  river  at  low  water  (and  that 
is  the  object  of  river  improvement)  you  have  got  to  operate  on  the  river 
at  its  low  stages  by  such  a  system  of  riprapping  and  wing  dams  and 
closing  dams  as  exists  in  the  upper  river  f — A.  Yes,  sir. 

Q.  And  that  although  confining  the  river  by  means  of  levees  may 

scour  and  deepen  the  channel  to  some  extent,  the  scouring  and  deepen- 

iug  of  the  channel  is  not  at  all  commensurate  with  the  flood  basin  that 

you  cut  off  irom  the  river;  that  is,  the  new  basin  you  make  in  the  bed 

of  the  river  bears  no  proportion  at  all  to  the  basin  you  have  taken  away 

from  the  land  side  of  the  river  by  the  building  of  the  levees.    In  other 

words,  you  deprive  the  river  of  large  flowage  room  on  the  outside,  and 

in  lieu  of  it  you  get  a  i)ossible  deepening  of  a  few  inches  in  the  bed  of 

the  river.    Isn't  that  the  effect  of  the  levee  system! — A.  That  is  my 

opinion  of  it;  yes,  sir. 

Q.  And  in  regard  to  the  Lower  Mississippi,  wouldn't  it  strike  you 
that  to  improve  the  navigation  of  the  lower  river  the  channel  should 
be  confined,  preventing  it  from  scattering;  would  not  that  process  be 
the  most  available  there,  too! — A.  I  don't  know ;  I  wouldn't  care  to  give 
much  evidence  in  regard  to  the  lower  river,  because  I  am  not  suffi- 
ciently familiar  with  it. 

Q.  Isn't  it  a  fact  that  when  the  lower  river  spreads  out  it  forms  a 
number  of  bayous  and  sloughs  in  all  directions? — A.  I  so  understand; 
yes,  sir. 

Q.  And  if  when  the  river  subsides  you  can  confine  the  water  to  one 
main  channel,  doesn't  that  improve  navigation  in  a  more  substantial 
form  than  the  other? — A.  Do  you  mean  not  to  allow  it  to  spread  out 
at  all  ? 

Q.  Not  to  allow  it  to  spread,  but  confine  it  within  one  main  channel. — 
A.  Well,  it  is  possible  that  allowing  it  to  expand  on  the  lower  river 
might  have  a  different  effect  from  what  it  has  on  the  upper  river, 
because  all  the  water  held  back  to  keep  the  crest  of  the  flood  down 
(prolong  the  flood  as  it  were)  has  got  to  get  out,  and  down  toward  the 
mouth  of  the  river  you  simply  have  to  take  care  of  the  water ;  you  don't 
want  it  for  any  purpose;  you  are  simply  getting  rid  of  it. 
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Examined  by  Mr.  Bbrry: 

Q.  Don't  you  think,  also,  that  the  clearing  off  of  the  foreats,  the  cut- 
ting away  of  the  underbrush,  the  tilling  of  the  soil,  the  putting  in  of 
these  tile  drains,  and  all  that,  has  tended  to  make  the  rise  of  the  river 
more  rapid  than  it  was  in  the  olden  time  before  the  country  was  cleared 
up? — A.  Yes,  sir;  I  think  there  is  no  doubt  about  that.  For  instance, 
if  the  entire  surface  of  the  country  were  smooth  (frozen,  for  instance) 
80  the  water  couldn't  soak  in  at  all,  and  there  was  no  vegetation  to 
hold  it,  it  stands  to  reason  that  the  water  would  run  into  the  river 
quicker,  and  the  river  would  rise  more  rapidly. 

Q.  But  the  duration  of  the  flood  would  be  lessened  t — A.  It  would 
last  for  a  shorter  time;  yes,  sir. 

Examined  by  Mr.  IS^elson  : 

Q.  Isn't  it  a  matter  of  fact  that  the  great  distinguishing  feature  of 
the  flood  of  1897  was  the  unusual]^  long  duration  of  the  high  water  f — 
A.  I  think  it  was. 

Q.  Longer  than  ever  before.  As  a  matter  of  fact  we  have  had  higher 
stages  of  water  at  Cairo  and  other  places  in  former  floods,  but  never 
so  lengthy. — A.  Never  so  lengthy,  I  think.  I  would  have  to  look  up 
the  records  to  be  sure  about  that. 

Examined  by  Mr.  Berrt: 

Q.  Do  you  know,  Colonel,  whether  any  of  the  lands  that  are  now 
subject  to  overflow  by  the  Mississippi  Biver  are  lands  which  were 
included  in  the  swamp  act  and  which  were  given  to  the  States f  Those 
that  are  actually  flooded  by  the  Mississippi;  not  by  its  tributarieSi  but 
by  the  river  itself! — A.  No,  sir;  I  do  not;  I  have  no  positive  knowledge 
of  it. 

Q.  You  don't  know  whether  they  were  all  deeded  by  or  purchased 
from  the  Government  prior  to  the  acts  of  1850, 1852,  and  1857,  or  not! — 
A.  No,  sir. 

Q.  Do  you  know  how  much  money  the  States  have  expended  on  the 
river  below ! — A.  No,  sir;  I  don't  know  how  much  they  have  expended. 

Q.  You  don't  know  whether  they  have  expended  as  much  as  the 
value  of  the  lands  they  received,  or  not,  in  the  way  of  building  levees  f — 
A.  No,  sir. 

Examined  by  Mr.  Nelson: 

Q.  Will  you  furnish  us  with  the  flgures  as  to  the  stages  of  water  as 
affected  by  the  reservoirs! 

In  response  to  the  last  question,  witness  produced  the  following 
statement,  marked  Exhibit  F : 

Exhibit  F. 
effkcts  ok  tiik  ukskkvoiks  at  head  waters  of  the  mississippi  rivkr. 

[Extract.] 

•  »  #  #  #  #  • 

To  Slim  up  the  efTects  of  the  reservoirs  on  the  river  at  St.  Paul  for  1893, 1894,  and 
1895,  the  resalt  of  retaining  a  part  of  the  summer  low  water  in  the  reservoirs  has 
been  to  reduce  the  stage  probably  more  than  0.2  foot ;  the  result  of  discharging  from 
the  reservoirs  the  increment  of  2,000  to  2,500  cubic  feet  per  second  has  been  to  raise 
the  water  after  the  river  has  settled  to  a  comparatively  stationary  low  stage,  about 
1  foot,  and  to  maintain  this  increased  stage,  though  this  increase  has  usually  airived 
two  to  four  weeks  too  late  for  the  best  interests  of  navigation. 
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The  effect  at  Hastings  has  been  not  quite  so  marked  as  at  St.  Paul,  while  at  Red 
Wing^  so  far  as  my  observation  goes,  the  effect  has  been  inappreciable. 

•  «  «  «         '  «  «  *■ 

Very  respectfolly,  your  obedient  servant, 

J.  D.  Du  Shane, 
United  States  Superintendent.^ 
St.  Paul,  Mdcn,  September  9, 1896, 

Q.  In  yoar  opinion,  has  not  the  effect  of  these  improvements  on  the 
upper  river,  from  here  clear  to  the  head  waters,  by  means  of  the  reser- 
Toirs  and  of  the  wing  dams  and  closing  dams,  the  riprapping,  etc.,  been 
to  equalize  the  flow  of  water  in  the  river  and  on  the  whole  to  diminish 
high  water  or  to  reduce  the  high- water  period? — A.  The  ipeservoirs 
ondonbtedly  have  some  effect,  but  yon  can  not  tell  exactly  what  it  is. 
It  is  like  the  waves  coming  in  on  the  ocean.  A  wave  will  come  in,  and 
then  one  a  little  higher,  and  a  little  higher,  and  then  one  lower,  and 
lower,  and  lower.  There  are  waves  upon  waves.  It  is  a  complex  affair. 
Some  years  we  may  have  a  great  deal  of  rain  coming  in  such  a  way  as 
to  make  floods,  and  another  year  we  may  not.  Sometimes  we  get  floods 
away  along  in  the  summer  here,  without  any  particular  reason  at  all  for 
their  coming.  So  you  can  not  tell.  Now,  look  at  that  flood  there 
pointing  on  a  map].  It  was  a  dry  time  of  the  year.  There  was  a 
iood  beginning  in  September  and  running  into  December. 
Q.  The  main  flood  feeders  of  the  Mississippi  are  the  St.  Croix,  the 
Chippewa,  the  Black,  the  Wisconsin,  on  the  east  side,  and  on  the  west 
Bide,  the  Des  Moines  and  the  Iowa? — A.  Yes;  and  I  think  there  is  one 
above  the  Des  Moines. 

Q.  WeD,  you  are  not  prepared  to  say,  then,  that  the  effect  of  these 
improvements  has  been  to  diminish  the  floods? — A.  On  general  princi- 
ples, water  held  back  during  the  floods  and  let  go  in  the  summer  time 
must  have  that  effect,  but  I  don,'t  think  the  river  improvements  would 
have  very  much  efiect  either  way  on  that.  What  we  are  after  is  low- 
water  navigation.    High- water  navigation  takes  care  of  itself. 

Q.  On  the  whole,  then,  you  would  ascribe  these  changes  in  the  high 
stages  of  water  to  changes  in  rainfall  ? — A.  I  think  so ;  yes,  sir. 

Q.  That  these  lower  stages  we  have  had  of  recent  years  has  been,  on 
the  whole,  owing  to  diminished  rainfall? — A.  There  may  be  the  same 
amount  of  rain  falling,  and  in'the  same  time,  and  yet  one  rainfall  may 
make  a  bigger  flood  than  the  other,  in  this  way:  Suppose  the  rain 
begins  falling  up  around  your  reservoirs,  and  gradually  extends  down 
along  the  river,  coming  down  at  about  the  same  rate  that  the  water 
comes  in  the  river,  and  kee])s  gradually  coming  down  lower  and  lower 
until  finally,  when  it  gets  into  the  Senator's  (Mr.  Berry)  country  it  is 
raining  on  top  of  the  flood;  then  you  would  have  the  highest  kind  of  a 
flood.  On  the  other  hand,  suppose  we  had  a  heavy  rain  and  there  was 
a  flood  in  the  lower  river,  coming  out  of  the  Tennessee  and  other  tribu- 
taries; there  may  be  a  flood  in  the  lower  river  and  none  up  here  at  all. 
This  is  only  a  small  part,  you  see.  One  of  the  biggest  floods  in  the 
lower  river  was  caused  principally  by  a  flood  in  the  Tennessee  and 
Cumberland.  It  depends  on  the  direction  in  which  the  storm  is  ^to- 
gressing.  If  a  rain  storm  commences  at  the  hea<l  waters  first  and  goes 
down  as  the  water  goes  down  in  the  river,  you  get  a  high  flood;  but 
if  it  commences  on  the  lower  river  and  gradually  works  up,  you  may 
have  no  flood  at  all,  to  speak  of,  and  the  same  amount  of  rain  may 
fall  in  the  same  period  of  time. 
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Examined  by  Mr.  Gallingbb  : 

Q.  Colonel,  wouldn't  two  or  three  dry  seasons  have  some  effect  upon 
that,  likewise! — ^A.  Yes,  sir. 

Q.  Suppose  we  had  two  or  three  dry  seasons  and  then  had  very 
heavy  rains,  a  much  greater  amount  of  the  water  would  be  absorbed 
than  if  you  had  two  or  three  successive  wet  seasons! — A.  Yes,  sir; 
and  frozen  ground  has  a  great  effect. 

Q.  A  winter  freshet  on  frozen  ground  is  liable  to  be  more  destructive 
than  on  ground  which  is  not  frozen! — A.  Very  much  soj  yes,  sir. 

Q.  The  water  runs  off'  quicker! — ^A.  Yes,  sir. 

Q.  And  so  with  cultivated  ground,  more  rapidly  than  on  timber 
ground  that  is  in  a  state  of  nature! — A.  Yes,  sir. 

Geobge  Lamont,  having  been  duly  sworn,  testified  as  follows : 

Examined  by  Mr.  Nelson  : 

Q.  Captain,  where  do  you  live! — A.  In  Rock  Island. 

Q.  How  loug  have  you  lived  here! — A.  Forty-two  years. 

Q.  You  have  been  engaged  in  steamboating  during  that  time! — A« 
Not  as  a  navigator  very  much.  I  have  done  some  of  it.  I  have  beeni 
representing  steamboat  lines  here  for  quite  a  number  of  years. 

Q.  And  have  been  acquainted  with  steamboat  navigation  on  the 
upper  part  of  the  Mississippi  River? — A.  Only  from  what  I  have  heard 
the  steamboat  men  talk;  1  gather  a  good  deal  of  information  from  that. 

Q.  Will  you  please  tell  us  what,  in  your  opinion,  has  been  the  effect 
of  the  improvement  of  the  river  of  recent  years  upon  the  navigation 
of  the  river! — ^A.  Since  I  first  came  here — of  course  I  was  interested  in 
the  steamboat  business — and  at  that  time  there  were  times  that  boats 
could  get  to  St.  Paul  later  than  other  times;  but  since  these  improve- 
ments have  been  going  on  I  haven't  seen  the  time  but  what  boats  could 
get  there. 

Q.  To  St.  Paul! — A.  To  St.  Paul;  a  great  deal  later  than  they  could 
in  the  early  days. 

Q.  Since  the  reservoirs  were  built  the  navigation  has  been  better  to 
St.  Paul  than  it  was  before! — ^A.  I  think  so;  yes,  sir. 

Q.  In  the  low  stages! — A.  Yes.  ^ 

Q.  The  reservoirs  and  the  other  improvements  in  the  river! — A.  Yes, 
sir.    I  know  it  for  a  fact. 

Q.  You  know  it  to  be  a  fact! — A.  Yes,  sir. 

Q.  Have  you  of  recent  years  been  up  along  the  river  on  boats! — ^A. 
Not  for  the  last  seven  or  eight  years;  but  it  is  from  the  business  I  do 
with  the  boats,  you  know,  in  shipping  and  receiving  goods.  My  com- 
pany tells  me  whenever  they  can't  get  to  a  place  not  to  receive  goods 
for  that  place.    That  is  the  way  I  know  it. 

Q.  You  know  it  from  your  familiarity  with  the  traflflc  on  the  boats! — 
A.  Yes,  sir. 

Q.  And  the  navigation  at  low  stages  of  water  has  been  much  better 
since  the  reservoirs  were  built  than  before! — A.  Yes,  sir. 

Q.  What  can  you  tell  us  about  the  matter  of  floods  and  overflows  of 
the  Mississippi  River! — A.  I  could  simply  give  you  my  ideas  of  it. 

Q.  That  is  what  we  want,  Captain — your  idea  of  what  causes  them 
and  the  best  way  to  protect  the  country  against  them. — ^A.  When  I  was 
up  and  down  the  river,  twenty  or  twenty-five  years  ago,  I  noticed  we 
would  run  across  those  very  high  bars  in  the  river  (bluff  bars),  and 
right  along  in  the  river  the  water  would  be  moderately  deep,  enough  to 
navigate  iSong,  and  of  late  years  I  don't  find  any  of  those.    They  are 
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scattered — spread  out  more  over  tbe  river — and  I  presume  that  comes 
because  it  don't  cut  out;  it  don't  fall  and  leave  these  high  bluff  bars 
there.    I  recollect  Mr.  Reynolds — I  presume  you  may  have  heard  of 

him 

Q.  Yes ;  Diamond  Jo  Eeynolds. — A.  He  was  standing  down  here  on 
tbe  levee  talking  to  me  one  day  about  twenty-one  or  twenty-two  years 
ago.  It  was  low  water  and  he  had  boats  stall  and  barges,  and  he  had 
a  good  deal  of  trouble,  and  he  said  he  thought  the  best  thing  they  could 
do  with  this  river  to  improve  it  would  be  to  riprap  the  banks,  and  when 
tbe  water  was  low  and  there  was  a  crossing  became  bad  to  throw  a 
dredge  boat  or  two  in  there  and  dredge  out  an  opening  and  the  channel 
would  cut  its  way  through  very  rapidly.  That  was  his  idea,  and  I 
tbought  at  the  time  it  was  a  pretty  good  idea. 

Q.  And  they  have  been  carrying  out  that  idea,  haven't  they,  in  rip- 
rapping  the  river  at  a  great  many  places  and  building  these  closing 
and  wing  damsf — A.  Well,  he  never  liked  the  idea  of  the  dams.  His 
idea  was  to  riprap  the  banks  and  close  up  the  sloughs. 

Q.  Well,  those  are  closing  dams,  you  know.  Have  you  taken  any 
particular  notice  or  observation  of  the  floods  in  the  river!  Have  there 
been  more  floods  of  recent  years  than  there  nsed  to  be,  or  floods  of  a 
more  aggravated  character  f — A.  I  think  the  water  has  been  higher. 
I  account  for  that  on  the  ground  that  the  bed  of  the  river  is  filling  up 
and  that  the  same  volume  of  water  has  got  to  pass  over,  and  of  course 
tbe  higher  the  bed  the  higher  it  comes  up  to  the  bank. 

Q.  You  think  there  has  been  a  general  fllling  up  of  the  bed  of  the 
river? — A.  Yes,  sir. 
Q.  All  along! — A.  All  along. 

Q.  And  that  the  water  goes  up  with  it! — A.  The  water  of  course  goes 

up  with  it.    The  same  volume  has  got  to  pass  over  as  passed  over  when 

it  was  deeper. 

Q.  And  yon  think  that  has  added  to  the  overflows!— A.  I  think  so. 

Q.  In  your  opinion  what  can  be  done  to  furnish  relief  against  these 

overfloods  or  flooding  of  lands  on  the  Lower  Mississippi! — ^A.  Well,  I 

don't  know  as  to  that,  only  I  think  the  improvements  tbey  are  making 

now  will  eventually,  when  they  get  the  banks  riprapped  so  there  will 

be  nothing  to  run  in,  that  it  will  scour  itself  out  and  draw  the  water  in 

and  deepen  the  bed  of  the  river. 

Q.  What  do  you  think  the  effect  of  the  levee  system  is  upon  naviga- 
tion and  on  the  matter  of  floods  and  overflows,  Captain! — A.  I  don't 
know  as  they  will  hurt  navigation;  1  think  they  will  help  navigation, 
but  of  course  the  water  is  going  to  raise  higher  if  you  shut  it  off  and 
don't  let  it  flow  back  on  the  land. 

Q.  Yon  think,  then,  that  building  levees  has  a  tendency  to  increase 
the  floods — to  raise  them,  at  all  events! — A.  To  raise  the  water,  yes, 
unless  they  can  find  some  ways  and  means  to  deepen  the  bed  of  the 
river. 

Mr.  GALLiNaEB.  Excuse  me  for  interrupting,  Mr.  Chairman,  but  the 
Captain  gave. an  opinion  that  does  not  seem  to  be  justified  by  the 
record — that  we  are  having  more  floods  or  higher  water  now  than  for- 
merly. By  examining  the  official  figures  I  find  that  from  1880  to  1889 
the  average  height  of  the  high  water  was  very  much  greater  at  St. 
Paul,  Dubuque,  Kock  Island,  Keokuk,  and  Hannibal  than  it  has  been  * 
from  that  time  to  the  present.  St.  Louis  is  the  only  exception,  the 
high  water  there  being  higher  from  1889  to  1897  than  for  the  period 
between  1880  and  1889.  That  in  all  cases  except  St.  Louis  for  the 
eight  years  from  1880  to  1889  the  average  was  greater  than  from  that 
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time  to  the  present.  Take  it^  for  instaoce,  at  St.  Paul.  In  1881  it  was 
19.5  feet,  this  year  17.5,  this  year  being  the  next  highest  year.  At 
Dubuque  in  1880  it  was  22.7;  in  1881,  21.2;  in  1888,  22.4,  while  this 
year  it  was  17.9.  In  1880  Eock  Island  had  18.4;  in  1881, 17.7;  in  1888, 
18.6;  in  1892, 19.4,  while  in  1896  it  was  only  12  and  in  1897  it  was  15. 
The  same  is  true  of  the  other  places.  It  is  very  marked  at  St.  Louis, 
where  in  1880  there  was  25.4  feet;  in  1881,  33.7;  in  1882,  32.4;  in  1883, 
34.8,  and  this  year  it  was  but  22;  and  for  the  eight  years  a  much  less 
amount,  with  the  single  exception  of  1892,  when  thciy  had  very  high 
water  there— exceeding  that  of  any  other  year,  I  believe.  What  I 
wanted  to  bring  out  was  the  fact  that  for  the  eight  years  previous  to 
1890  there  was  higher  water  than  they  have  had  since  at  all  those 
points  on  the  river. 

Examined  by  Mr.  Berry  : 

Q.  Have  you  ever  been  on  the  Lower  Mississippi  River! — A.  Only 
two  or  three  trips;  that  is  all. 

Q.  All  you  know  about  it  is  from  your  general  information  in  regard 
to  the  river? — A.  That  is  all. 

Q.  And  your  idea  that  the  bed  of  the  river  has  raised  is  not  based 
on  measurements  made,  or  anything  of  that  kind,  but  is  just  a  general 
notion  of  yours,  as  I  understand  itf — A.  Just  a  general  idea  that  it 
has  gone  up. 

Q.  You  have  an  idea  that  the  bed  of  the  river  is  higher  than  it  used 
to  be,  but  you  haven't  ascertained  that  by  measurements  of  what  it 
fprmerly  did  as.compared  with  what  it  is  doing  now! — A.  No;  that 
is,  the  bed  of  the  river  has  raised,  including  the  channel;  the  channel 
has  filled  up,  too,  so  it  spreads  out  more.  In  former  years  it  used  to 
draw  in  and  leave  these  high  bars — draw  in  to  a  little  deep  channel — 
but  now  it  spreads  over  a  greater  space. 

Examined  by  Mr.  Nelson  : 

Q.  In  respect  to  that  portion  of  the  Mississippi  Eiver  from  the  mouth 
of  the  Missouri  up  it  is  only  at  high  water  that  the  levees  do  any  good — 
that  is,  pen  up  the  water — isn't  it! — ^A.  That  is  the  only  time. 

Q.  It  is  only  at  high  water  that  the  river  gets  so  high  as  to  reach  the 
levees! — A.  Yes. 

Q.  And  at  that  stage  of  the  water  they  don't  amount  to  anything, 
particularly  as  to  aiding  navigation! — A.  No. 

Q.  There  never  was  any  difficulty  in  navigating  the  river  jQrom  here  to 
the  Missouri  Eiver  before  those  levees  were  built,  was  there! — A.  Only 
in  extreme  low  water. 

Q.  But  in  extreme  low  water  those  levees  couldn't  be  of  any  assist- 
ance!— A.  No. 

Examined  by  Mr.  Gallinger  : 

Q.  Captain,  has  the  business  of  steamboating  in  this  vicinity  in- 
creased or  decreased  during  the  past  ten  years! — A.  Well,  in  some 
commodities  it  has  increased.    In  the  lumber  business— — 

Q.  Well,  in  the  aggregate,  has  it  increased  or  decreased,  should  you 
judge! — A.  I  think  it  has  increased. 

Mr,  Nelson.  Taking  lumber  into  account,  and  shingles! 

A.  Yes;  that  overcomes  what  it  has  been  reduced  in  merchandise. 
Of  course,  that  is  what  has  been  against  us  mostly  here.  We  start  out 
in  the  spring  of  the  year  with  a  pretty  good  business,  and  just  about 
the  time  we  are  at  the  height  of  our  business  low  water  comes  on  and 
we  can't  do  much.    It  cuts  away  from  the  shippers  the  advantage  we 
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have  over  all-rail  freight.  Our  differential  on  the  river,  when  we  can 
nayigale  without  any  trouble,  is  so  much  less  than  the  rates  by  rail 
that  it  is  a  big  advantage  to  the  shippers;  but  when  the  low  water 
comes  on  we  can't  afford  to  navigate  and  do  this  business  for  the  rates 
we  did,  because  we  can't  carry  enough  on  the  water. 

F.  O.  Deitkmaxn,  having  been  sworn,  testified  as  follows: 

Examined  by  Mr.  Nelson  : 

Q.  Where  do  you  live,  Mr.  Denkmann? — A.  At  Bock  Island. 
Q.  What  business  are  you  engaged  inf — A.  In  the  lumber  business. 
Q.  Wbat  branch  of  the  lumber  business Y — A.  Well,  here,  in  the 
manufacture  aud  sale  of  lumber. 

Q.  Are  you  familiar  with  the  navigation  of  the  Mississippi  Ei  ver  from 
here  to  St.  Paulf — A.  I  am  somewhat  acquainted  with  it. 

Q.  In  what  way  have  you  become  acquainted  with  it? — A.  We  employ 
steamboats  in  taking  log^  to  our  mills  from  the  North. 

Q.  With  what  firm  or  corporation  are  you  connected  in  business  I — 
A.  Weyerhauser  &  Denkmann. 

Q.  And  you  are  engaged  in  shipping  lumber  upon  the  river  here,  in 
large  quantities? — A.  Well,  we  tow  logs  down  in  contradistinction  to 
lumber,  because  lumber  is  also  towed  down  the  river. 

Q.  Well,  what  are  you  engaged  in — in  towing  logs  or  lumber,  or 
both? — ^A.  We  tow  logs  to  our  mills  here  and  at  Davenport,  and  saw 
them  into  lumber. 

Q.  Where  do  you  take  logs  from — from  the  Chippewa? — A.  The 
Chippewa,  the  St.  Croix,  and  tne  Upper  Mississippi. 
Q.  Beyond  St.  Paul? — A.  Yes,  sir. 

Q.  Please  give  us  what  information  you  can  as  to  the  navigation  of 
the  Mississippi  Elver  aud  the  changes  within  the  last  ten  or  fifteen 
years. — A.  It  is  rather  hard  to  give  any  detailed  account,  because  I 
eau't  carry  so  many  things  in  my  head. 

Q.  Well,  give  us  what  you  know  and  what  your  experience  has  been. — 
A.  In  a  general  way  we  believe  that  the  works  of  the  Government  on 
the  river  have  improved  navigation.    Our  pilots  so  report  to  me. 

Q.  Navigation  is  better  now  than  it  used  to  be? — A.  Than  it  was 
formerly;  yes,  sir. 

Q.  Clear  up  to  St.  Paul? — ^A.  Yes.  We  don't  go  to  St.  Paul;  we 
really  only  go  as  far  as  Prescott,  on  the  way  to  St.  Paul. 
Q.  Prescott  is  at  the  mouth  of  the  St.  Croix? — A.  Yes,  sir. 
Q.  Have  the  reservoirs  had  any  good  effect  on  the  river? — A.  I  really 
don't  know.  I  understood  that  they  only  opened  them  for  the  first  time 
this  year,  and  we  have  had  a  fair  stage  of  water  right  through  the  year, 
but  how  much  of  it  was  due  to  the  reservoirs  I  don't  know. 

Q.  In  what  way  has  the  river  been  improved  below  here — by  means 
of  these  wing  dams  and  closing  dams? — A.  Yes,  sir. 
Q.  Andriprapping? — A.  Yes,  sir. 

Q.  Are  you  familiar  with  the  levees  on  the  river  here? — A.  No,  sir. 
Q.  Don't  know  anjrthing  about  that  question? — A.  Noj  I  have  never 
been  down  the  river  below  Muscatine. 

Q.  And  you  don't  know  what  effect  the  building  of  levees  has  on  the 
navigation  of  the  river?— A.  Not  from  actual  experience. 

Q.  Well,  do  you  know  from  what  you  have  learned  from  steamboat 
men  and  men  (Engaged  in  the  navigation  of  the  river? — A.  Well,  our 
business  has  always  been  above  here,  so  our  steamboat  men  are  not 
£uDiliar  with  that  branch  of  the  stream. 
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Q.  Are  you  familiar  with  or  do  you  know  anything  about  the  floods  in 
the  river? — A.  Well,  I  have  observed  them  as  they  have  come;  yes,  sir. 

Q.  Have  they  been  greater  of  recent  years  than  formerly! — A.  So; 
I  think  not. 

Q.  The  river,  on  the  whole,  has  been  in  better  shape  of  recent  years 
than  formerly,  hasn't  it! — A.  Well,  the  average  of  the  stage  this  year 
was  much  better  than  any  year  for  a  long  time. 

Q.  Don't  you  think,  Mr.  Denkmann,  that  the  tendency  of  these  river 
improvements  has  been  to  equalize  the  flow  of  water  in  the  river,  to 
check  it  in  high  water  and  to  increase  it  during  low  water? — A.  I  don't 
see  how  it  could.  The  reservoirs  of  course  may  stop  some  of  the  water 
in  the  spring  when  the  floods  are  on,  but  only  to  that  extent  could  they 
make  any  difference*,  because  the  water  must  run  ofi^. 

Q.  Well,  deepening  and  improving  the  channel  of  the  river  must 
necessarily  have  aided  in  carrying  oft' the  water  more  rapidly? — A. 
Well,  that  only  occurs  during  low  water,  and  of  course  the  wing  dams 
cause  the  river  to  scour  out  a  channel,  throwing  the  water  to  one  side  or 
the  other. 

Q.  The  wing  dams  are  very  useful  for  that  purpose,  are  they  not? — 
A.  We  think  so;  yes,  sir. 

Q.  At  low  water? — A.  Yes,  sir. 

Q.  And  the  best  thing  that  has  been  invented  for  that  purjwse? — ^A. 
So  far  as  we  know. 

Q.  What,  in  your  opinion,  can  be  done  to  diminish  or  check  the  over- 
flows of  the  Mississippi  Eiver? — A.  The  only  way  I  can  see  would  be 
to  increase  the  reservoir  system  north  of  St.  Paul. 

Q.  Do  you  know  of  any  other  places  along  the  river  that  would  be 
suitable  for  reservoirs? — A.  No,  sir. 

Q.  How  about  the  Beef  Slough  Basin  ?  You  get  a  lot  of  logs  out  of 
that,  at  the  mouth  of  the  Chippewa  River? — A.  Well,  the  Chippewa 
Eiver  fills  that  up  in  high  water. 

Q.  So  you  couldn't  hold  any  water  there? — ^A.  No. 

Q.  Wouldn't  Lake  St.  Croix  make  a  good  reservoir? — A.  Well,  the 
shores  are  high  enough,  of  course,  so  you  could  dam  it  to  most  any 
height. 

Q.  And  Lake  Pepin? — A.  The  same  is  true  there. 

Q.  Can  you  think  of  any  other  places  on  the  upper  river  that,  if  the 
question  arose  of  relieving  the  river  by  means  of  reservoirs,  would  be 
more  suitable  or  afibrd  larger  holding  grounds  than  those  two  places? — 
A.  Do  you  mean  south  of  St.  Paul? 

Q.  Yes. — A.  I  don't  think  I  know  of  any.  The  bluff's  are  close  to  the 
river  nearly  all  the  way  down  from  St.  Paul. 

Q.  Lake  Pepin  forms  a  fine  basin  ? — A.  Yes,  sir. 

Q.  And  so  does  the  St.  Croix.  There  couldn't  be  any  at  the  mouth  of 
the  Chippewa;  none  at  the  mouth  of  the  Black  River — at  La  Crosse, 
between  La  Crosse  and  Onalaska? — A.  I  think  not. 

Q.  Unless  you  overflowed  the  country  for  miles  and  miles  back? — A. 
No,  sir. 

Q.  None  at  the  Wisconsin  ? — A.  No ;  I  think  not. 

Q.  And  none  on  the  west  side  of  the  river  at  anyplace? — A.  The 
bluffs  are  rather  close  to  the  shore  all  the  way  down,  as  I  remember  it, 

Q.  So  that,  so  far  as  the  reservoir  system  is  concerned,  the  only  points 
between  St.  Paul  and  Rock  Island,  where  there  would  be  any  fair  open- 
ing to  pen  up  and  hold  water  in  large  quantities,  would  be  those  two 
points,  would  they  not? — A.  Yes,  sir. 
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Q.  St.  Croix  River  and  Lake  (the  Lower  St.  Croix)  and  Lake  Pepin  f — 
A.  Yes,  sir. 

Q.  The  navigation  of  the  river  has  been  much  better  of  recent  years 
than  it  was  formerly,  hasn't  it! — A.  Yes,  sir. 

Q.  What  do  you  ascribe  that  to! — A.  I  ascribe  it  to  the  Government 
works  on  the  river.  We  have  been  able  to  bring  rafts  down  during 
*  extreme  low  water,  whereas  in  earlier  years  we  were  obliged  to  stop 
altogether  during  the  summer  season,  when  the  water  got  so  very  low. 

Q.  Navigation,  then,  has  been  much  better  during  the  low  stages  of 
water,  of  recent  years,  than  it  was  before  the  Government  improvements 
were  made  I — A.  Yes,  sir.  I  know  that  from  our  own  observations  and 
from  what  our  pilots  report. 

Q.  These  advantages  have  been  derived,  then,  partly  from  the  reser- 
Yoirs,  partly  from  these  wing  dams  and  closing  dams? — A.  I  can't  say  as 
to  the  reservoirs;  I  don't  think  we  ever  received  any  service  from  them 
before  this  year,  and  there  has  been  pretty  fair  navigation  all  the  year, 
sol  couldn't  tell  what  that  amounted  to;  of  course  it  amounted  to 
something,  because  it  sent  some  water  into  the  river,  and  it  is  water 
that  we  need  for  navigation. 

Q.  I  think  the  gauges  show  that  the  effect  of  the  reservoirs  upon  the 
stage  of  water  has  been  chiefly  between  St.  Paul  and  Lake  Pepin. — 
A.  Well,  we  use  the  river  between  Prescott  and  Lake  Pepin. 

Examined  by  Mr.  GalIinger  : 

Q.  How  long  have  you  been  engaged  in  the  lumber  business  f — A.  I 
have  been  personally  engaged  in  it  since  the  summer  of  1880. 

Q.  Approximately,  what  distance,  in  miles,  do  you  navigate  the 
river! — A.  I  really  don't  know.  We  call  it  in  round  figures  400  miles 
to  Stillwater,  but  it  may  be  more  or  less;  I  don't  know. 

Q.  When  you  say  that  the  Government  improvements  have  improved 
navigation  do  you  speak  from  actual  personal  knowledge  or  from  state- 
ments of  others! — A.  From  the  fact  that  we  are  able  to  use  the  river  to 
better  advantage  than  we  formerly  were. 

Q.  Have  you  made  any  calculation  on  that  point  covering  a  period 
of,  say,  ten  years  before  these  improvements  were  made  as  compared 
with  the  present,  or  do  you  jump  at  the  conclusion  that  because  some 
particular  year  there  was  very  low  water  and  you  couldn't  get  down 
the  river  and  this  year  you  can  get  your  rafts  down  therefore  it  is  bet- 
ter!— A.  No;  I  think  our  general  experience  has  been  such,  and  our 
pilots  have  reported  the  condition  of  the  channel  in  various  places 
where  the  Government  has  put  in  dams. 

Q.  Was  your  business  ever  very  much  obstructed  during  the  summer 
months;  that  is,  was  there  ever  any  considerable  period  when  you 
couldn't  get  rafts  down  the  river,  that  you  can  recollect! — A.  Yes; 
there  have  been  times  when  we  have  had  great  difficulty  in  getting 
them  down.  I  can't  just  recall  the  details,  because  I  didn't  charge 
my  mind  with  them.  But  a  year  or  two  ago,  I  don't  remember  just 
the  year,  the  river  was  down  below  what  we  call  low- water  mark,  and 
we  were  able  to  keep  our  boats  going;  and  in  former  years,  although  it 
never  got  so  low  in  my  recollection,  I  don't  think  we  could  have  navi- 
gated at  all. 

Q.  Your  testimony  doesn't  seem  to  agree  with  that  of  Colonel  King. 
He  says  he  thinks  the  confining  of  the  water  and  carrying  it  off  more 
rapidly  is  a  detriment  to  the  river  at  low  water;  that  you  would  have 
more  water  if  this  water  was  allowed  to  spread  out,  and  that  during  the 
low-water  period  it  would  influence  the  stream  to  a  certain  extent. — ■ 
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A.  I  think  I  heard  the  Colonel's  testimony  on  that  point,  and  1  under- 
stood him  to  say  that  when  it  overflowed  the  banks  the  water  was 
retained,  which  I  think  is  true,  and  then  it  returned  to  the  river,  to  the 
improvement  thereof. 

Examined  by  Mr.  Nelson  : 

Q.  The  navigation  of  the  river  that  you  are  particularly  familiar 
with  is  the  pulUug  down  of  rafts  of  logs  by  steamboats? — A.  Yes,  sir. 

Q.  And  that  you  are  more  extensively  engaged  in  than  anybody  else 
on  the  river,  are  you  not! — ^A.  Well,  I  can't  say  that,  but  I  presume 
as  much  so  as  anybody  else. 

Q.  You  have  large  rafts  and  push  them  or  tow  them  down  with 
steamboats  f — A.  Yes,  sir. 

Henry  Bosse,  having  been  duly  sworn,  testified  as  follows: 
Examined  by  Mr.  Nelson  : 

Q.  Mr.  Bosse,  what  work  are  you  engaged  in? — A.  I  am  draftsman 
in  this  office  (under  Colonel  King). 

Q.  How  long  have  j^ou  been  here! — A.  I  worked  in  St.  Paul  in  former 
years  for  the  Government  for  three  years,  and  I  have  been  here  since 
1878. 

Q.  For  three  years  you  were  at  St.  Paul  in  the  Government  engineer's 
office! — A.  Yes,  sir.  '- 

Q.  Are  you  acquainted  with  the  Mississippi  Eiver  from  St.  Paul 
down  here? — A.  I  think  I  am;  particularly  through  my  office  work, 
and  partly  through  field  work. 

Q.  You  have  been  engaged  in  field  work? — A.  Yes,  sir. 

Q.  In  making  these  surveys? — A.  Making  surveys  and  examinations 
of  improvements. 

Q.  Are  you  able  to  state  from  memory  what  the  effect  of  the  building 
of  the  reservoirs  and  the  penning  up  of  the  water  there  has  been  on  the 
navigation  of  the  upper  river? — A.  My  information  on  that  comes 
from  my  official  work  here.  During  my  short  stay  in  St.  Paul  the 
fluctuation  of  the  river  was  very  often  caused  by  the  shutting  and 
opening  of  the  mills.  I  remember  about  six  or  seven  years  ago,  when 
the  water  was  exceedingly  low,  the  officer  in  charge  of  the  reservoirs 
was  requested  to  open  them,  and  we  know  that  he  afterwards  had  a  raise 
of  a  foot. 

Q.  After  he  was  requested  to  open  the  reservoirs  and  after  they  were 
opened  you  had  a  raise  of  over  a  foot? — A.  Over  a  foot  in  St.  Paul. 
Our  boat  was  aground  and  wc  had  no  rainfall,  and  that  was  due  to  the 
reservoirs — they  raised  the  river  and  we  floated  off. 

Q.  Your  boat  was  aground  and  without  any  freshet  or  flood  or  rain- 
fall the  increased  water  from  the  reservoirs  enabled  you  to  get  off? — 
A.  Yes;  but  I  had  the  general  opinion  of  pilots  and  other  river  men 
that  the  effect  below  Lake  Pepin  was  hardly  noticeable. 

Q.  Well,  that  is  accounted  for  by  the  fact  that  Lake  Pepin  is  a  very 
large  and  deep  body  of  water. — A.  Yes,  sir. 

Q.  And  it  could  hardly  affect  it  noticeably. — A.  Yes,  sir. 

Q.  But  from  St.  Paul  to  Lake  Pepin  it  affected  it? — A.  Yes;  because 
the  river  is  so  small  and  narrowly  confined  the  discharge  of  the  water 
would  have  quite  an  effect. 

Q.  And  between  St.  Paul  and  Lake  Pepin  comes  in  the  St.  Oroix 
River? — A.  Yes,  sir. 

Q.  And  there  is  a  good  deal  of  navigation  on  the  St.  Oroix,  in  the 
shape  of  logs  and  lumber  and  steamboats  towing  logs  and  lumber? — 
A.  Yes ;  mostly.    There  is  a  little  towage  of  firewood. 
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Q.  Do  yon  remember  how  far  the  mouth  of  the  St.  Croix  is  above 
Lake  Pepin  f — A.  Prescott  is  right  at  the  month  of  the  St.  Croix  Eiver. 
Bed  Wing  is  down  about  22  miles. 
Q.  Red  Wing  is  22  miles  below  the  mouth  of  the  St.  Croix! — 

A.  And  if  you  add  5  miles  from  Red  Wing  to  the  head  of  the  lake 

Q.  That  would  make  it  in  the  neighborhood  of  30  miles? — A.  Yes; 
I  think  so. 

Q.  The  St.  Croix  River  comes  in,  then,  about  half  way  between  St. 
Paul  and  Lake  Pepin? — A.  That  is  about  it;  yes. 

Q.  You  are  familiar  with  the  improvements  that  have  been  made  on 
the  Mississippi  River  from  St.  Paul  to  Rock  Island? — A.  Quite  familiar 
there. 

Q.  Those  works  consist  of  riprapping,  wing  dams,  and  closing  dams 
chiefly? — A.  Yes,  sir. 
Q.  I  believe  there  are  no  levees  above  this  point? — A.  No,  sir. 
Q.  What  has  been  the  effect  of  the  making  of  these  improvements 
upon  the  navigation? — A.  They  have  undoubtedly  improved  the  low- 
water  channel;  that  is  what  we  have  been  after. 

Q.  Those  wing  dams  are  only  intended  to  be  a  little  over  low  water  ? — 
A.  We  build  them  very  low,  so  that  the  water,  as  soon  as  it  raises  above 
a  favorable  stage  for  navigation,  goes  over  the  dams  and  deposits  in  the 
eddy  caused  by  the  dam  the  material  that  is  carried  along.  If  you 
should  build  the  dams  too  high  there,  naturally  at  a  medium  stage  of 
water  you  would  throw  all  the  water  into  the  channel  and  allow  the 
river  to  carry  this  deposit  along.  The  object  of  the  wing  dams  is  not 
only  to  confine  the  water  to  a  narrower  channel  and  cut  out  the  channel, 
but  to  catch  the  deposit. 

Q.  So  the  wing  dams  serve  a  double  purpose;  they  not  only  serve  the 
purpose  of  confining  the  water  within  a  narrower  channel,  but  gather 
op  the  silt  and  movable  stuff  in  the  river  and  deposit  it  in  the  shape 
of  bars  below  the  dams? — A.  Below,  and  fill  up  between  the  dams. 
Some  of  our  maps  here  (if  you  take  an  interest  in  that)  show  a  remark- 
able accumulation  of  deposit. 

Q.  But  those  dams  don't  extend  but  a  little  over  low  water? — A. 
Only  a  little  over  low  water;  we  build  them  lower  and  lower,  and  a 
good  many  of  them  are  built  only  up  to  low  water. 

Q.  From  what  you  have  examined  and  know  about  the  river,  and  the 
knowledge  you  have  derived  in  this  office,  what  is  the  efi'ect  of  those 
dams  to  deepen  and  scour  out  the  channel  that  is  left? — A.  That  is  a 
question  that  has  been  debated  and  disputed  by  all  the  river  men  in  the 
Old  Country  as  well  as  here.  We  claim  that  we  deepen  the  channel. 
A  great  many  claim  that  we  raise  the  river  bed. 

Q.  And  simply  raise  the  water  that  is  on  the  river  bottom? — A. 
Raise  the  water  that  is  on  the  river  bottom. 

Q.  That  is  a  mooted  question,  then,  among  hydraulic  engineers, 
whether  these  wing  dams  really  deepen  the  channel  as  a  matter  of  fact, 
or  whether  they  simply  improve  navigation  by  raising  the  water? — ^A. 
That  is  it.  At  the  same  time,  just  as  Mr.  Denkmann  says,  we  have 
overcome  or  done  away  with  a  great  many  places  of  difficult  navigation 
there.  Of  course  in  former  years,  when  we  found  a  bad  place  in  the 
liver,  with  the  limited  means  we  had  we  just  put  in  dams  there  and 
relieved  navigation  at  that  bad  obstruction.  Kow,  we  gradually  extend 
onr  system  on  a  larger  scale,  because  Congress  has  been  more  liberal 
and  we  can  expend  more  money.  The  principal  part  of  the  river  work 
is  almost  completed  from  St.  Paul  to  Lake  Pepin.  We  occasionally 
do  a  little  dredging,  but  all  the  dams  are  in  there,  and  most  of  the 
liprapping. 
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Q.  You  will  notice  these  figures  (Exhibit  B)  show,  on  the  whole,  a 
rather  diminished  stage  of  high  water.  Don't  yon  think  the  effect  of 
these  river  improvements  that  we  have  b,een  talking  about  (reservoirs, 
wing  dams,  closing  dams,  and  all  these  other  works)  has  been  to  equal- 
ize the  flow  of  water  in  the  river!  You  know  what  I  mean  by  equaliz- 
ing it! — A.  Yes,  sir. 

Q.  And  so  indirectly  to  diminish  the  floods  in  the  river  and  to  give 
us  on  the  whole  lower  stages  of  water  than  we  had  years  ago! — A.  I 
don't  think  so,  Senator. 

Q.  If  you  take  these  figures  and  look  them  through,  you  will  perceive 
that  on  the  whole  there  has  been  a  diminution  in  the  high  stages  of  the 
river  from  what  it  was  in  former  times.  How  do  you  account  for 
that! — A.  The  farmer  has  dry  seasons  and  he  has  wet  seasons.  Why 
can't  we  have  them  here  on  the  river!  I  remember  the  first  ten  years 
we  were  here  high  water  was  frequent  in  the  spring  as  well  as  in  the 
fall,  and  during  the  last  ten  years  we  have  had  low  water  and  high 
water.  I  remember  the  first  five  or  six  years  after  I  came  to  this  office 
there  was  no  difficulty  with  navigation,  and  the  lumbermen  lost  all 
interest  in  our  appropriations  because  they  thought  we  didn't  improve 
navigation,  and  there  was  a  good  deal  of  objection  to  our  improvements 
on  the  part  of  the  pilots.  Then  all  at  once  we  got  low  water  for  four 
or  five  years  in  succession,  and  then  they  realized  the  merits  of  our 
system  and  they  were  astonished  that  navigation  wasn't  as  bad  as  it 
had  been  in  former  years,  and  gradually  they  allbecame  converted  to 
our  idea — ^to  our  system  here.  But  this  high  water  or  low  water,  Sena- 
tor, depends  entirely  upon  the  rainfall. 

Q.  Well,  to  sum  it  up,  then,  you  ascribe  this  diminished  stage  of 
water,  as  compared  with  former  years,  wholly  to  diminished  rainfall? — 
A.  That  is  what  1  think.  If  that  diminished  rainfall  is  caused  by  the 
cutting  of  timber  or  anything  else,  of  course  I  can't  say. 

Q.  Are  you  familiar  with  tbe  levee  system  and  its  etfect  on  naviga- 
tion ! — A.  Well,  not  exactly.  Of  course,  I  have  been  in  the  Old  Country 
and  have  seen  extensive  levees  there. 

Q.  Where! — A.  In  Germany. 

Q.  On  what  rivers! — A.  On  the  Elbe,  for  instance. 

Q.  On  the  lower  Elbe! — A.  Yes,  sir. 

Q.  And  the  lower  Ehine! — A.  Well,  I  have  been  there;  just  passed 
through. 

Q.  From  your  knowledge,  observation,  and  experience,  what  is  the 
effect  of  the  levee  system,  both  on  the  question  of  navigation  and  the 
question  of  overflow! — A.  I  don't  think  it  has  any  effect  on  navigation 
there,  because  in  time  of  high  water  there  we  can  navigate  everywhere. 

Q.  And  in  low  water  the  levees  don't  cut  any  figure! — A.  l^o;  not  at 
all.  Those  levees  in  the  Old  Country  were  only  built  for  the  purpose  ot 
protecting  the  land.  Land  is  more  valuable  there  than  it  is  here, 
because  every  square  foot  is  under  cultivation. 

Q.  Are  you  familiar  with  the  small  levees  that  you  have  built  in  this 
district ! — A.  I  don't  think  so,  Senator ;  in  fact,  I  have  never  seen  tbem, 
except  the  Sny  Levee — I  have  seen  that,  walked  over  it — but  the  new 
levee  that  we  have  been  building  for  the  last  two  years  I  haven't  seen. 

Q.  What,  in  your  opinion,  has  been  the  effect  of  the  Sny  Levee  !  Has 
it  had  any  important  effect  on  navigation! — A.  Ko,  sir. 

Q.  Bettered  it  or  improved  it! — A.  I  doubt  it. 

Q.  Has  it  had  any  other  material  effect  than  to  reclaim  that  body  of 
land  there! — A.  I  think  not.  It  is  magnificent  soil  behind  the  levee 
there;  one  of  the  richest  sections  of  farm  lands  that  I  have  seen. 
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Q.  Have  yoa  studied  or  investigated  or  thought  about  this  matter  of 
floods  on  the  lower  Mississippi  Eiver  so  that  you  have  any  opinion  on 
that  subject? — A.  Well,  my  opinion  is  formed  from  reading  and  coming 
in  contact  with  the  question  in  my  official  work  here.  But  considering 
floods  as  they  occur  occasionally,  I  think  that  depends  entirely  upon 
the  rainfall. 

Q.  Yon  don't  think  that  anything  man  has  done  through  there  has 
aggravated  the  situation  in  any  way,  then  f — A.  I  don't  think  so. 

Q.  You  don't  think  the  building  of  levees  and  the  shutting  off  of 
great  basins  from  the  river  at  high  water  has  any  effect  in  increasing 
the  floods  or  increasing  the  stages  of  water! — A.  Well,  it  may  increase 
the  flood  in  the  country  above  the  levee;  1  should  think  if  you  cut  off 
the  high- water  basin  and  narrow  it  down,  that  you  might  flood  parts  of 
the  country  above  the  levees.  I  never  have  been  below  St.  Louis.  I 
have  no  opinion  on  that. 

Q.  On  the  whole,  then,  your  opinion  is  that  these  works  on  the  upper 
river  have  done  a  good  deal  to  improve  navigation  f — A.  1  think  they 
have. 

Q.  And  you  think  the  reservoirs  have  improved  navigation  from  St. 
Paul  to  Lake  Pepin  ? — A.  Yes,  sir.  , 

Q.  Materially? — A.  That  is  my  opinion,  as  far  as  my  observation 
goes. 

Exaifiined  by  Mr.  Berry  : 

Q.  You  never  have  done  any  .work  on  the  lower  river,  never  have 
be^ii  employed  on  the  river  there? — A.  No. 

Q.  And  don't  know  anything  about  it,  except  from  what  you  have 
heard  and  readf — A.  I  only  judge  from  what  I  have  heard  and  read 
about  it. 

Q.  You  have  had  no  personal  observation  of  the  river  from  Cairo 
down? — A.  No,  sir. 


Sioux  City,  Iowa,  October  27^  1897. 
Capt.  Jambs  C.  Sanford,  having  been  sworn,  testified  as  follows: 

Examined  by  Mr.  Nelson  : 

Q.  You  are  an  oflBcer  in  the  Engineer  Corps  of  the  United  States 
Army? — A.  Yes,  sir;  captain. 

Q.  And  are  you  operating  under  the  Missouri  Eiver  Commission? — 
A.  No,  sir;  their  limits  terminate  at  the  southern  limit  of  Sioux  City. 

Q.  And  you  are  under  the  general  law,  from  here  up  to  Stubbs 
Ferry? — A.  Yes,  sir;  under  the  Chief  of  Engineers. 

Q.  But  you  are  the  engineer  in  charge  of  the  Missouri  River  from 
Sioux  City  to  Stubbs  Ferry,  Montana? — A.  Yes,  sir. 

Q.  And  any  navigable  tributaries  connected  with  it? — A.  The  Yel- 
lowstone Eiver,  also.  • 

Q.  That  is  navigable,  too,  for  a  piece? — A.  It  is  navigable.  It  is  not 
DOW  navigated,  but  it  has  been. 

Q.  Please  state  briefly  what  navigation  of  a  substantial  character 
there  is  on  the  Missouri  Eiver  from  here  up,  on  what  reaches  of  the 
river  it  is,  and  its  extent.  Going  up  the  river,  how  would  you  divide 
it?  Would  you  make  one  section  from  here  to  Pierre? — A.  From  here 
to  Pierre  I  would  make  one  section. 

Q.  Pierre  is  the  capital  of  South  Dakota? — A.  Yes,  sir. 

Q.  What  is  the  distance  by  river,  approximately,  of  the  section  from 
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Sioux  City  to  Pierre? — ^A.  Pierre  is  about  363  miles  from  Sioux  City  by 
the  river. 

Q.  In  that  reach  of  the  river  you  have  how  many  leading  tributaries 
on  the  eastf — A.  We  have  two,  the  Sioux  and  the  James  rivers. 

Q.  Are  there  any  on  the  west! — A.  The  Niobrara  Eiver  is  a  very 
important  tributary  on  the  west. 

Q.  That  is  in  South  Dakota! — ^A.  It  is  near  the  line  between  South 
Dakota  and  Nebraska. 

Q.  Which  is  the  most  important  of  those  rivers  in  reference  to  the 
amount  of  water  sent  down  the  Missouri  by  them? — A.  The  Niobrara, 
without  doubt. 

Q.  The  Niobrara  sends  the  greatest  amount  of  water  at  high  water? — 
A.  Yes,  sir;  at  the  average  high  water. 

Q.  What  is  the  actual  commerce  or  navigation  on  this  reach  of  the 
river? — A.  At  the  present  time  there  are  only  two  boats  navigating 
from  this  port. 

Q.  Up  river? — ^A.  Up  river;  none  below.  These  boats  run  up  now, 
during  the  harvest  season,  to  a  section  of  the  river  that  is  remote  from 
railroads,  to  the  south  of  Chamberlain,  S.  Dak.  About  100  miles  south 
of  Pierre  a  railroad  comes  in,  and  at  Bunuing  Water  another  railroad 
comes  in. 

Q.  And  in  that  section  remote  from  railroads  they  rely  on  the  river 
some? — ^A.  They  either  have  to  rely  on  the  river  or  team  a  distance  of  as 
much  as  35  miles,  I  think.  They  are  hauling  a  great  deal  of  this  sea- 
son's crop  to  the  railroad  at  Eunning  .Water.  Most  of  it  is  dropped  at 
Eunniug  Water  now. 

Q.  Two  boats? — ^A.  Two  boats.  At  other  times  of  the  year  they 
come  down  here. 

Q.  How  much  water  do  these  boats  draw? — ^A.  They  both  draw 
light — between  2  feet  and  30  inches. 

Q.  Can  they  navigate  the  river  up  to  Chamberlain,  at  low  water? — 
A.  Yes;  if  they  don't  load  the  boats  too  heavily. 

Q.  They  can  navigate  at  all  stages,  then? — A.  There  is  practically 
never  less  than  30  inches  of  water  at  low  water.  There  is  a  steamer 
running  out  of  Chamberlain  now  (owned  by  a  contractor)  for  transport- 
ing supplies  to  the  Indian  agencies.  It  runs  from  Chamberlain  to  the 
Brule  Agency,  usually,  I  think,  and  hauls  such  freight  as  it  can  get 
along  the  way.  Those  are  the  only  up-and-down  boats  there  are  ndw. 
A  large  boat  was  brought  up  here  this  spring  to  be  used  on  this  river, 
but  it  was  wrecked  against  the  bridge  here  at  Sioux  City. 

Q.  How  long  have  you  been  stationed  at  this  point? — A.  A  year 
and  a  quarter. 

Q.  Where  were  you  stationed  before  you  came  here? — ^A.  At  St. 
Louis.  I  was  with  the  Missouri  Eiver  Commission  then,  secretary  of 
the  commission. 

Q.  Do  you  know  anything  about  the  character  of  the  navigation  on 
this  river  years  back?  Has  it  been  for  the  last  ^ve  or  six  years  sub- 
stantially as  you  have  described  it? — A.  Well,  for  five  or  six  years  it 
has  probably  been  about  the  same. 

Q.  Take  the  five  years  back  of  that;  that  would  cover  a  ten-year 
period;  wouldn'tfyour  statement  cover  that  period,  substantially? — A. 
In  the  year  1887  the  Great  Northern  Eailroad  was  finished,  running 
through  Montana  and  to  Fort  Benton,  which  was  formerly  the  head  of 
navigation;  and,  in  the  five  years  following,  there  were  a  good  many 
boats  that  formerly  navigated  to  Fort  Benton 

Q.  From  Bismarck  up,  wasn't  it? — ^A.  They  had  been  running:  from 
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Bismarck  ap;  yes,  sir;  but  they  began  to  use  those  boats  for  local 
business  along  the  entire  river  at  different  points. 

Q.  Well,  take  it  from  1890  down! — A.  Since  1890  the  upper  boats 
have  pretty  nearly  gone. 

Q.  From  1890  down,  it  has  been  pretty  nearly  as  you  have  described 
it  here? — A.  Yes,  I  should  say  so. 

Q.  Please  state  briefly  the  character  or  nature  of  the  improvements 
that  have  been  made  on  the  reach  of  the  river  from  Sioux  City  to 
Pierre. — A.  The  only  general  scheme  of  improvement  that  has  ever 
been  adopted  for  this  portion  of  the  river  is  the  removal  of  snags  and 
obstructions  by  snag  boats. 

Q.  That  is,  removing  snags  or  trees  that  have  fallen  into  the  river? — 
A.  Yes;  and  rocks,  even. 

Q.  But  there  has  been  nothing  done  in  the  shape  of  levees  and  wing 
dams? — A.  No;  not  as  a  general  scheme.  ' 

Q.  No  wing  dnms,  no  levees,  and  no  riprapping  to  speak  of,  I  sup- 
pose?— A.  Not  as  a  general  scheme  for  the  benefit  of  navigation. 

Q.  There  has  been  some  riprapping  done  at  these  so-called  harbors 
(that  means  river  fronts)  opposite  towns? — A.  Yes,  sir. 

Q.  But  outside  of  that  there  has  been  no  riprapping  nor  wing  dams  ? — 
A.  No. 
Q.  Nor  anything  except  operating  a  snag  boat? — A.  No. 
Q.  Is  that  a  Government  boat? — A.  Yes,  sir;  there  are  three  of  them 
altogether  operated  on  the  whole  river  from  here  up. 

Q.  Now,  take  the  next  reach  of  the  river,  from  Pierre  to  Bismarck. 
WTiat  rivers  ai-e  there  in  that  reach  of  the  river,  on  either  side,  that 
bring  water  of  any  consequence  into  the  Missouri? — ^A.  The  Cheyenne 
is  the  largest  tributary. 

Q.  That  is  on  the  west  side? — A.  That  is  on  the  west  side.  Thaty 
drains  the  Black  tiills.  It  has  two  forks,  one  running  on  the  south  side 
and  the  other  on  the  north  side  of  the  Black  Hills. 

Q.  Approximately  how  does  the  Cheyenne  River  compare  with  the 
Sioux  and  Jim  rivers  as  to  quantity  of  water? — A.  In  low  water  there 
is  very  little  water  coming  out  of  it,  but  at  high  water  I  think  it  is  a 
larger  stream  than  the  others. 

Q.  Brings  more  water  into  the  Missouri  than  these  other  streams 
between  here  and  there? — A.  Yes,  sir;  I  think  it  does. 

Q.  And  in  that  reach  of  the  river  there  is  no  stream  on  the  east 
side? — A.  No  stream  of  any  consequence.  All  the  water  on  the  east 
side  goes  into  the  Jim  Kiver. 

Q.  Yes;  there  is  a  divide  between  the  Jim  and  the  Missouri,  and  it 
either  goes  into  one  or  the  other? — A.  Yes,  sir;  and  it  is  pretty  close 
to  the  Missouri. 

Q.  The  Cheyenne  starts  at  the  Big  Sioux  Reservation,  doesn't  it? — 
A.  It  starts  even  back  of  that.    It  starts  in  Wyoming. 

Q.  And  comes  through  the  Black  Hills? — A.  One  fork  follows  around 
to  the  south  of  the  Black  Hills,  and  the  other  to  the  north  of  them. 

Q.  What  has  been  the  navigation  during  this  same  period  (from  181  <0 
down  to  the  present  time)  on  the  reach  of  the  river  from  Pierre  to 
Bismarck? — A.  The  navigatioTi  has  been  mostly  from  Bismarck  down. 
Fort  Yates,  a  military  post  about  75  miles  below  Bismarck,  has  always 
been  supplied  by  water  from  Bismarck,  and  the  supplies  for  Standing 
Bock  Agency  have  come  mostly  by  water. 

Q.  Is  there  more  than  one  boat  there? — A.  At  the  present  time  there 
are  two  boats  running  there. 

Q.  And  has  that  been  the  maximum  number  of  recent  times? — A.  I 
don't  think  it  has  exceeded  three  since  1890  at  any  time. 
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Q.  And  the  main  navigation  has  been  to  supply  Fort  Yates  and  the 
Indian  agency  there! — A.  Yes,  sir. 

Mr.  Berry.  Are  those  private  boats  f 

The  Witness.  They  belong  to  the  Benton  Transportation  Company. 

Q.  What  class  of  improvements  are  there  on  the  reach  of  the  river 
from  Pierre  to  Bismarck  ? — A.  The  same  as  there  are  below. 

Q.  That  is,  you  have  only  a  snag  boat,  no  wing  dams,  no  riprapping, 
except  in  front  of  harbors,  and  no  improvements  to  narrow  or  straighten 
the  channel  in  any  way — nothing  but  the  removal  of  snags  f^A.  That 
is  all. 

Q.  Kow  from  Bismarck  up  to  Fort  Benton — that  is  the  next  reach  of 
the  river,  isn't  itf — A.  I  think  the  mouth  of  the  Yellowstone  might  be 
taken  into  consideration. 

Q.  Yes,  that  is  a  big  stream. — ^A.  Yes,  bigger  than  the  Missouri  up 
there. 

Q.  What  is  the  distance  from  Pierre  to  Bismarck? — A.  About  277 
miles. 

Q.  Now  take  the  reach  of  the  river  from  Bismarck  to  the  mouth  of 
the  Yellowstone.  What  is  the  distance? — A.  Three  hundred  and  ten 
miles. 

Q.  Fort  Buford  is  at  the  mouth  of  the  Yellowstone,  on  the  other 
side  of  the  river? — A.  Directly  opposite;  yes,  sir. 

Q.  What  has  been  the  character  of  the  navigation  on  that  reach  of 
the  river  since  1890? — A.  The  only  navigation  has  been  from  Bismarck 
to  Fort  Bert  hold. 

Q.  Is  that  below  the  Yellowstone? — A.  Yes,  sir;  it  is  only  about 
107  miles  up.  The  same  boats  that  ply  below  Bismarck  have  been 
plying  on  that  stretoh  of  the  river  also. 

Q.  So  nearly  all  the  navigation  of  those  Bismarck  boats  has  been  to 
supply  Fort  Berthold  above  and  Fort  Yates  below? — A.  The  greater 
part  of  it. 

Q.  Along  the  river,  above  Bismarck,  it  is  pretty  well  settled,  isn't 
it? — ^A.  A  good  many  settlers  have  gone  in  there,  and  they  raise  a  good 
deal  of  wheat,  flaxseed,  etc. 

Q.  On  the  river  bottoms  ? — ^A.  Yes,  sir ;  the  greater  part  of  the  freight 
above  Bismarck  has  been  farm  products. 

Q.  Have  they  been  troubled  with  floods  much  up  there? — A.  Yes;  a 
great  deal  more  than  we  are;  in  the  spring  when  the  ice  gorges. 

Q.  Is  there  one  boat  only,  or  two,  up  there? — A.  Well,  all  these  boats 
that  ply  below  Bismarck — there  were  three  this  year.  I  understand 
only  one  is  running  above  Bismarck  now.  There  are  two  running  below, 
as  I  told  you.  1  think  the  whole  three  have  been  up  there  at  one  time 
or  another  this  year. 

Q.  Is  there  any  navigation  on  the  Yellowstone  River? — A.  Not  at  all 
now. 

Q.  How  long  since  it  ceased? — ^A.  Almost  immediately  after  the  com- 
pletion of  the  Northern  Pacific  road,  which  was  in  1883  or  1884, 1  think. 
I  am  not  certain  as  to  the  year. 

Q.  Well,  since  the  completion  of  the  Northern  Pacific  road  there  has 
been  substantially  no  navigation  on  the  Yellowstone? — A.  There  has 
not. 

Q.  About  what  is  the  distance  from  the  mouth  of  the  Yellowstone  to 
Fort  Benton? — A.  About  525  miles. 

Q.  Has  there  been  any  navigation  on  that  reach  since  1890? — A.  The 
last  steamer  to  Fort  Benton  was  in  1889. 
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Q.  Fort  Benton  was  the  old-time  bead  of  navigation  f — ^A.  Yes,  sir. 

Q.  And  the  main  outlet  from  that  country  before  the  construction  of 
the  railroads,  wasn't  itf — ^A.  Yes,  sir. 

Q.  And  now  from  the  mouth  of  the  Yellowstone  up  there  is  no  navi- 
gation at  all? — A.  Absolutely  none. 

Q.  And  what  is  that  distance? — A.  About  525  miles. 

Q.  Are  you  making  any  improvemeuts  on  that  reach  of  the  river! — 
A.  No,  sir.  The  Government  expended  a  great  deal  of  money  from 
Fort  Benton  down  as  far  as  Judith,  which  I  think  is  about  89  miles, 
intending  to  go  down  about  170  miles ;  but  that  work  terminated  in  1891. 

Q.  And  no  work  has  been  done  since! — A.  The  work  was  abandoned 
because  navigation  stopped,  and  there  has  been  nothing  done  since. 

Q.  There  is  a  scheme  pending,  I  understand,  for  the  improvement  of 
a  reach  of  the  river  above  Fort  Benton  up  to  what  they  call  Stubbs 
Ferry.  The  Great  Falls  has  always  been  a  great  obstruction  to  naviga- 
tion, hasn't  it! — ^A.  It  is  an  insuperable  obstacle. 

Q.  Now,  there  is  a  reach  of  the  river  from  the  Great  Falls  to  Stubbs 
Ferry.  What  is  the  distance  there,  approximately! — ^A.  About  130 
miles. 

Q.  You  are  carrying  on  extensive  improvements  there,  are  you  not; 
building  dams  or  something  of  the  kind! — A.  In  half  of  it  we  are.  It 
is  divided  physically  into  two  reaches;  one  of  them  we  call  the  Long 
Pool.    There  is  where  we  are  doing  the  work. 

Q.  That  is  the  lower  reach  ! — A.  That  is  the  lower  reach. 

Q.  That  ip  from  Great  Falls  up! — A.  To  Cascade. 

Q.  And  what  is  that  distance! — ^A.  Fifty-five  miles. 

Q.  Would  that  be  navigable  if  there  were  boats  in  it! — A.  Yes,  sir. 
That  is  the  most  navigable  portion  of  the  whole  Missouri  Eiver  with- 
out any  question.  The  fall  is  less  than  G  inches  to  the  mile,  there  is 
scarcely  any  current,  and  the  river  there  is  of  an  entirely  different 
character  from  the  river  below ;  the  water  is  clear ;  it  is  more  like  a  lake. 

Mr.  Bebbt.  That  is  from  a  point  above  the  falls! 

The  Witness.  Yes,  sir. 

Q.  It  is  practically  a  sort  of  slack- water  navigation,  isn't  it! — ^A. 
It  is. 

Q.  And  clear  water;  it  is  just  as  cleaif  as  the  Upper  Mississippi! — 
A.  Yes,  sir. 

Q.  And  from  that  to  Stubbs  Ferry  would  be  how  far! — A.  About  75 
miles. 

Q.  Well,  wliat  is  the  character  of  that  reach! — A.  It  is  rocky.  The 
slope  is  3.73  feet  to  the  mile.  It  is  obstructed  by  one  very  heavy  rapid, 
known  as  the  Half  breed  Eapid,  and  another  one  known  as  the  Bear- 
tooth  Bapid,  which  is  almost  as  bad,  and  by  numerous  smaller  rapids 
and  ripples,  as  they  VjbM  them. 

Q.  There  is  a  scheme  pending,  I  understand,  to  improve  that  reach 
of  the  river! — ^A.  Yes,  sir. 

Q.  And  there  has  been  a  good  deal  of  money  expended! — A.  That 
is  so. 

Q.  And  the  work  is  going  on.  But  will  it  lead  to  any  practical 
results ! — ^A.  The  work  so  far  has  all  been  in  this  Long  Pool. 

Q.  In  the  lower  reach! — A.  Yes,  sir.    It  is  nearly  completed  there. 

Q.  That  is  of  value! — ^A.  I  think  it  is,  without  much  question. 

Q.  There  will  be  55  miles  of  steamboat  navigation  there! — A.  Yes, 
sir. 

Q.  But  for  the  75  miles  above  that,  is  there  ever  likely  to  be  any 
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practical  nse  of  that  for  purposes  of  navigation  t — A.  I  have  doubts 
about  it. 

Q.  What  is  the  proposed  cost  for  the  project  above  that,  for  the  upper 
reach!— A.  $165,812,  from  Great  Falls  to  Stubbs  Ferry. 

Q.  And  how  much  has  been  expended! — A.  It  is  almost  equally 
divided  between  the  two  reaches;  there  will  have  been  expended,  as 
soon  as  the  present  appropriation  is  expended,  $51,000. 

Q.  On  the  lower  reach  ? — A.  On  the  lower  reach. 

Q.  And  how  much  has  been  expended  on  the  upper  reach? — A.  None 
under  the  presei^t  project;  in  1880  there  was  some  work  done  up 
there 

Q.  You  haven't  done  any  work  on  the  present  project,  then,  since 
1880,  on  the  upper  reach? — A.  No,  sir;  the  present  project  dates  back 
only  to  1894. 

Q.  And  that  includes  simply  the  lower  reach? — A.  The  work  done 
covers  only  the  lower  reach,  but  the  present  project  includes  both 
reaches. 

Q.  But  you  haven't  done  anything  above? — A.  No,  sir. 

Q.  Well,  don't  you  think  the  expenditure  of  money  above  there  will 
be,  comparatively  speaking,  useless;  that  is,  that  there  will  be  no  real 
equivalent  in  the  shape  of  navigation  to  be  derived  from  the  expendi- 
ture of  money  above  that  point? — A.  That  is  a  question  I  have  been 
thinking  about  a  good  deal.  I  intend  in  the  spring  to  go  over  that 
whole  reach  and  find  out  more  definitely  about  it. 

Q.  As  I  understand  you,  the  fall  in  that  whole  distance  is  how 
much?— A.  3.73  feet. 

Q.  About  3J  feet?— A.  Yes,  sir. 

Q.  To  the  mile?— A.  Yes,  sir. 

Q.  And  there  are  several  rapids? — A.  Yes. 

Q.  The  river  passes  through  a  rocky  formation,  doesn't  it — a  great 
deal  of  rock  and  stones? — A.  Yes;  and  mountains. 

Q.  And  there  are  a  great  many  bowlders  and  rocks  in  the  river? — A. 
Yes,  sir. 

Q.  And  you  would  have  to  do  a  good  deal  of  blasting,  would  you,  to 
make  the  channel  navigable — a  good  deal  of  rock  work,  I  mean? — A.  I 
think  the  most  of  it  would  be  in  the  removal  of  bowlders  and  in  the 
confining  of  the  water  to  one  channel. 

Q.  There  are  no  boats  plying  on  that  reach  above  Great  Falls,  are 
there? — A.  In  the  Long  Pool  there  are  three  boats. 

Q.  How  long  have  they  been  plying? — A.  One  of  them  dates  back 
to  about  1890,  the  other  two  have  been  built  since;  one  was  built  a 
year  ago. 

Q.  Is  there  much  traffic  on  that  reach  of  the  river? — A.  There  is  a 
good  deal  of  wood  and  hay  brought  down  for  the  local  market  at  Great 
Falls;  that  is  a  town  of  perhaps  12,000  people.  It  is  a  thriving  town, 
and  has  the  best  water  power  in  the  United  States. 

Q.  I  presume  they  have  from  eight  to  ten  thousand  people  there; 
say  8,000  for  sure? — A.  Perhaps  that  would  be  fairer. 

Q.  Keally,  then,  from  the  mouth  of  the  Yellowstone  to  Great  Falls,  a 
distance  of  over  500  miles,  there  has  been  no  navigation  since  1890; 
there  is  a  little  navigation  above  the  Great  Falls  on  this  reach  of  55 
miles? — A.  Yes,  sir. 

Q.  But  beyond  that  nothing  has  been  really  done  except  a  survey 
and  estimate,  and  it  is  a  problem,  to  say  the  least,  whether  any  vsdue 
received  can  be  obtained  from  the  improvement  of  the  upper  reach? — 
A.  Yes,  sir.    The  thing  principally  urged  there  is  that  it  would  make 
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a  wonderftil  scenic  route  for  people  going  to  the  Yellowstone  Park  over 
the  Northern  Pacific  and  wishing  to  return  by  the  Great  Korthem. 
They  could  go  through  what  is  known  as  the  White  Bock  canyon,  one 
of  the  most  wonderfal  canyons  in  the  country.  The  scenery  is  grand. 
Q.  Stubbs  Ferry  is  near  Helena,  is  it  not! — ^A.  Yes,  sir. 
Q.  How  far? — ^A.  About  12  miles. 

Q.  Commencing  with  the  upper  river  and  running  down,  are  there 
any  good  retaining  grounds  where  you  could  build  large  reservoirs 
that  would  pen  up  and  hold  back  large  quantities  of  water  during  high 
water,  for  the  purpose  of  irrigation  and  improving  navigation  and  also 
restraining  or  checking  floods  on  the  Lower  Mississippi? — A.  Yes,  sir; 
there  are  some  wonderfully  well-adapted  places  for  just  that  thing. 
Q.  At  what  i)oints? — A.  They  are  all  above  Great  Falls. 
Q.  Could  a  reservoir  be  made  between  Fort  Benton  and  the  Falls? — 
A.  ISo,  But  at  the  Three  Forks,  where  the  Missouri  Eiver  is  formed, 
reservoirs  could  be  built. 

Q.  Where  is  that — above  Stubbs  Ferry? — ^A.  Yes,  sir;  about  136 
miles  above  Stubbs  Ferry. 

Q.  Eight  there  you  could  build  a  reservoir? — A.  You  could  build  a 
reservoir  where  the  Gallatin,  Jefferson,  and  Madison  rivers  unite  to 
fonn  the  Missouri.  That  reservoir  probably  would  not  be  available  for 
irrigation  purposes  except  right  in  this  valley  itself. 

Q.  Could  that  reservoir  be  built  at  a  limited  expense,  or  would  it  be 
costly? — A.  The  dam  itself  would  not  be  costly,  but  a  good  deal  of  the 
land  in  that  section  is  irrigated  now  and  produces  wonderful  crops,  and 
that  land  would  be  overflowed. 

Q.  You  would  flood  a  good  deal  of  land,  would  you? — A.  You  would 
flood  that  whole  valley. 

Q.  And  that  is  about  all  there  is  in  that  country,  isn't  it?— A.  Well, 
that  is  the  best  portion  of  it  right  around  there. 

Q.  And  isn't  it  a  fa<;t  that  it  is  so  remote  from  the  lower  river  that  it 
cotddn't  cut  very  much  of  a  figure  in  restraining  the  floods? — A.  Prob- 
ably so.    But  this  is  the  first  good  place  for  a  reservoir. 

Q.  But  it  wouldn't  amount  to  very  much  for  irrigation  purposes, 
because  in  order  to  get  a  good  reservoir  you  would  have  to  destroy  all 
the  lands  that  are  worth  anything? — A.  Yes;  it  probably  wouldn't 
amount  to  a  great  deal  as  an  irrigating  proposition. 

Q.  And  it  is  really  too  far  up  the  river  to  make  it  of  much  account 

as  a  holding  ground  to  restrain  floods? — ^A.  Yes;  that  is  probably  true. 

Q.  Is  there  any  place  near  Great  Falls  where  a  large  reservoir  could 

be  built? — A.  A  reservoir  could  be  built  in  this  region;  [indicating  on 

a  map  land  westerly  and  northerly  from  Great  FallsJ. 

Q.  Would  that  flood  much  valuable  land? — ^A.  It  would  if  a  high 
dam  were  built.  But  as  an  irrigation  proposition  it  is  not  necessary  to 
flood  much  land  here. 

Q.  As  a  matter  of  irrigation  it  is  of  no  particular  consequence? — 
A  It  is  in  this  way  [indicating  toward  Havre,  on  the  Great  Northern 
Railway] :  Up  to  the  Milk  Eiver  the  divide  is  very  low.  Here  [indicat- 
ing about  the  Marias  Kiver J  the  Great  Korthern  is  on  a  level  with  the 
^iissouri,  and  there  is  probably  only  a  few  hundred  feet  of  rise  over 
here  [i)ointing].  Now,  you  get  a  height  of  5 12  feet  above  the  falls.  That 
water  could  be  carried  over  on  a  proper  slope,  at  a  considerable  height 
above  the  level  of  the  Milk  Biver,  and  allowed  to  run  i^to  the  valley  and 
back  into  the  Missouri. 

Q.  A  great  reservoir  could  be  built  at  or  above  the  falls,  which 
would  make  that  whole  55-mile  reach  of  the  river  a  big  holding  ground, 
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and  it  could  be  held  so  bigli  that  the  water  could  be  taken  over  into 
the  Milk  liiver? — A.  Yes,  sir. 

Q.  You  are  sure  that  a  good  reservoir  could  be  built  at  or  above  Great 
Falls,  from  which  water  could  be  diverted  into  the  Milk  Elver  Valley 
and  furnish  irrigation  for  that  valley  and  also  some  irrigation  for  a 
part  of  the  Missouri  Valley  below  the  Great  Falls! — A.  Yes,  sir;  per- 
haps.   That  would  have  to  bo  determined  by  a  careful  survey. 

Q.  Have  you  any  idea  of  the  approximate  distance  from  the  point  at 
which  you  would  connect  the  waters  of  this  reservoir  with  the  Milk 
Eiver,  down  to  the  mouth  of  the  Milk  Kiver? — A.  About  170  miles. 

Examined  by  Mr.  Berry  : 

Q.  Does  the  Milk  Eiver  empty  into  the  Missouri! — A.  Yes,  sir;  it  is 
one  of  the  largest  tributaries  above  the  Yellowstone. 

Q.  Would  that  have  the  effect  of  interfering  with  the  navigation  of 
the  river  anywhere  below — here  at  Sioux  City,  for  instance! 

Mr.  Nelson.  No;  the  water  goes  back  into  the  Missouri,  doesn't  it! 

The  Witness.  Some  of  it  does,  but  of  course  a  great  deal  of  it 
evaporates.  It  would,  of  course,  lessen  the  amount  of  water  down 
here  during  the  time  it  is  used  for  irrigation;  but  the  time  irrigation  is 
necessary  doesn't  extend  further  than  the  iirst  i)art  of  August  in  each 
year,  and  the  river  isn't  at  a  low  stage  until  long  after  that  time.  The 
canal  would  naturally  be  closed  and  all  the  water  thrown  into  the  river 
after  August,  because  there  would  be  no  need  of  it  for  irrigation! 

Q.  Where  does  the  Milk  Eiver  flow  into  the  Missouri! — A.  About 
177  miles  above  the  mouth  of  the  Yellowstone. 

Examined  by  Mr.  Gallinger  : 

Q.  Captain,  if  that  reservoir  which  you  have  described  as  xjracticable 
at  or  near  Great  Falls  should  be  built,  would  great  damage  from  flow- 
age  ensue! — A.  The  land  at  present  is  worth  very  little;  it  is  occupied 
mostly  for  sheep  ranges.  A  little  natural  wild  hay  is  cut  on  it,  but 
there  is  practically  no  cultivation  on  account  of  the  dryness. 

Q.  Would  a  large  area  be  overflowed! — A.  An  area  about  55  miles 
long,  river  distance,  and  of  course  of  varying  widths,  at  no  place  very 
wide;  perhaps  a  mile  and  a  half  would  cover  it. 

Q.  Gould  you  state  approximately  how  much  that  reservoir  would 
contain  ! — A.  I  could  not  very  well,  for  the  reason  that  it  would  depend 
on  thejheight  of  the  dam  necessary  to  get  the  water  up  to  a  level  from 
which  it  could  be  carried  off  by  a  canal  of  practicable  cost. 

Q.  Do  you  believe  it  would  hold  sufficient  water  to  make  it  of  any 
special  value  below  that  point,  so  far  as  the  interests  of  commerce  are 
concerned! — A.  By  letting  it  out  to  increase  depths  during  low  water! 

Q.  Yes;  that  is  my  idea. — A.  No,  sir;  I  don't.  It  would  simply  pro- 
vide irrigation  for  a  section  of  very  fertile  land  170  miles  and  perhaps 
more  in  length,  and  2  or  more  miles  wide. 

Q.  In  other  words,  if  the  Government  should  commit  itself  to  the 
idea  of  irrigating  the  lands  of  individuals,  it  could  be  utilized  advan- 
tageously for  that  purpose! — A.  It  is  practically  all  Government  land 
now.    Yes;  it  could  be  utilized  for  that  purpose. 

Mr.  Nelson.  Most  of  the  Milk  Eiver  Valley  is  Government  land, 
isn't  it! 

The  Witness.  Almost  all. 

Mr.  Gallinger.  And  the  Government  could  improve  its  own  land 
in  that  way  and  sell  it  for  an  advanced  price;  that  is  your  idea,  is  it! 

A.  It  could  do  it.  I  think  in  time  that  land  will  be  worth  a  great  deal 
of  money. 


MISSISSIPPI   RIVER   FLOODS.  51 

Mr.  Nblson.  The  Govei  nment  in  time  could  do  what  other  x>arties 
do;  it  could  sell  the  laud  to  settlers  and  sell  water  rights,  as  they  do  in 
California. 

Mr.  Gallingeb.  Of  course,  the  Government  never  enters  into  that 
kind  of  business.    It  would  be  a  new  departure,  wouldn't  it! 

The  Witness.  Yes.  Senator,  there  is  a  company  now  that  is  very 
anxious  to  get  hold  of  that  thing.  They  tell  me  the  difficulty  with 
them  is  that  according  to  present  laws  they  can't  get  a  large  enough 
tract  of  land  in  their  own  name.  The  only  way  they  can  do  is  to  take 
np  land  under  the  desert-land  act  and  have  settlers  take  land  and  turn 
it  over  to  them  when  they  get  title. 

Mr.  Nelson.  You  mean  there  is  a  company  that,  if  they  could  cooper 
all  the  land  in  the  valley,  would  go  in  and  build  up  this  reservoir  and 
irrigate  in  the  way  you  indicate f 

A.  Well,  I  don't  know  that  they  would  do  it  in  the  way  I  have  indi- 
cated, but  they  would  irrigate  the  Milk  Eiver  Valley.  Of  coarse,  the 
Milk  Eiver  itself  might  be  used  for  that  purpose  to  a  certain  extent, 
but  it  hasn't  water  enough  to  irrigate  a  great  deal  properly.  But 
there  is  an  abundant  discharge  of  water  at  Great  Falls — ^more  than  is 
discharged  by  the  Mississippi  at  St.  Paul  or  the  Ohio  at  Pittsburg. 

Q.  Well,  Captain,  in  short,  your  view  is  that  the  value  of  a  reservoir 
at  that  point  would  necessarily  be  confined  to  purposes  of  irrigation ; 
that  is  it,  is  it! — A.  Yes,  sir. 

Examined  by  Mr.  Berby  : 

Q.  You  don't  think  watei*  could  be  held  in  sufficient  quantities  to 
increase  the  flow  down  below  here  in  time  of  low  water  to  any  appre- 
ciable extent! — A.  No,  sir;  I  do  not. 

Q.  Or  to  diminish  it  in  time  of  flood  to  any  appreciable  extent! — A. 
Not  down  here;  no,  sir;  the  valley  is  too  wide. 

Examined  by  Mr.  Nelson  : 

Q.  Coming  down  the  river,  what  other  points  are  there,  if  any, 
where  there  are  good  holding  grounds  or  good  places  for  reservoirs  at 
or  near  the  mouth  of  the  Cheyenne  Eiver!  Could  there  not  be  con- 
structed on  the  Cheyenne  quite  a  considerable  reservoir! — A.  I  have 
never  been  in  that  section  of  the  country.  I  don't  know  how  that  is. 
1  have  been  past  the  mouth  of  the  Cheyenne,  on  the  Missouri  Eiver, 
audi  don't  think  you  could  construct  one  very  near  the  mouth;  but 
there  might  be  some  place  above  the  mouth  where  reservoirs  could  be 
constructed.  That  would  have  to  be  determined.  There  may  also  be 
places  in  the  Missouri  below  Fort  Benton. 

Q.  I  want  to  call  your  attention  to  the  reach  of  the  river  from  the 
month  of  the  Cheyenne  up  to  what  I  would  call  the  bend  of  the  Mis- 
souri here  [pointing  on  a  map].  Wouldn't  it  be  feasible  and  practicable 
to  make  a  large  reservoir  either  at  the  mouth  of  the  Cheyenne  Kiver 
or  somewhere  in  the  Missouri  bottoms  here,  by  which  you  could  get  a 
big  supply  of  water  to  irrigate  the  country  below!  Did  you  ever 
think  of  that! — A.  Well,  I  have  thought  about  it  in  the  Missouri 
itself.  The  expense  there  would  be  something  absolutely  awful — in 
the  Missouri  Hiver. 

Q.  Could  a  reservoir  be  made  anywhere  in  the  Missouri  Eiver  between 
Yankton  and  Bismarck,  either  in  the  Missouri  Eiver  itself,  by  damming 
npits  bottoms,  or  in  the  Cheyenne  or  White  rivers,  that  would  give 
ample  water  for  irrigation  purposes  in  the  country  south  of  it,  in  the 
States  of  South  Dakota,  Nebraska,  Kansas,  and  south  of  there! — A. 
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This  whole  country  is  about  on  a  level  with  the  tops  of  the  bluffs,  and 
to  get  water  over  it  would  require  a  dam  of  great  height. 

Q.  You  would  require  a  dam  as  high  as  the  bluffs,  wouldn't  you,  to 
irrigate  there! — A.  Yes,  sir;  and  before  you  could  determine  about  it 
you  would  also  have  to  take  levels  to  see  if  you  could  get  a  proper  slope 
for  an  irrigation  canal. 

Q.  You  don't  think  it  is  feasible,  then,  to  get  any  reservoir  of  any 
consequence  for  irrigation  purposes,  or  navigation  or  ilowage  purposes, 
at  any  point  between  Yankton  and  Bismarck? — A.  No,  sir;  I  don't 
think  you  could  in  the  Missouri. 

Q.  Or  in  any  of  its  tributaries? — A.  That  I  don't  know  anything 
about. 

Q.  The  only  tributaries  of  any  consequence  on  that  reach  would  be 
the  Jim  River  and  the  Cheyenne  River  and  the  White  River? — A.  Yes, 
and  all  of  those  streams  run  through  alluvial  soil,  which  is  in  general 
very  deep  before  you  get  down  to  a  good  foundation.  Occasionally 
you  strike  a  ledge  of  rock  as  you  do  above  here  on  the  Big  Sioux. 
But  where  you  are  working  in  that  sandy  country  (and  the  valleys  are 
usually  pretty  wide)  the  cost  of  a  dam  would  be  something  very  great, 
and  the  height  of  the  plateaus  between  the  rivers  is  usually  considera- 
ble and  rather  slopes  back  from  the  river  blaffs,  if  anything,  ahd 
doesn't  lie  well  for  irrigation  purposes;  it  is  a  broken,  chopped-up  kind 
of  a  country,  rolling,  and  contains  lake  beds. 

Q.  From  Yankton  down  here  (Sioux  City)  are  there  any  places 
where  reservoirs  could  be  built  to  promote  navigation  or  to  materially 
affect  the  overflow  of  the  river  below? — A.  No,  sir;  not  at  any  practi- 
cable cost.  This  is  the  worst  section  of  the  river,  because  the  valley 
is  much  wider  here  than  anywhere  else. 

Q.  Really,  then,  in  your  opinion,  the  only  place  where  a  reservoir 
could  be  built  that  would  be  useful  to  any  material  extent  would  be  at 
or  above  Great  Falls,  in  the  reach  of  the  river  that  you  speak  of? — ^A. 
Probably.  The  reach  between  Fort  Benton  and  the  Milk  River  I  have 
never  seen ;  it  is  rocky,  with  considerable  slope,  and  the  valley  is  very 
narrow. 

Q.  Isn't  it  possible  that  a  survey  might  develop  the  fact  that  a  great 
irrigating  reservoir  could  be  built  somewhere  between  Yankton  and 
Bismarck,  from  which  an  irrigating  ditch  could  be  led  down  through 
South  Dakota,  Nebraska,  Kansas,  and  on  through  that  semiaridbelt? 
In  other  words,  couldn't  you  divert  the  Missouri  River  down  through 
that  section,  by  means  of  a  dam,  at  high  water? — A.  It  would  be  a 
terribly  expensive  undertaking,  sir,  because  you  would  meet  some  of 
the  tributaries  of  the  Missouri  and  you  would  have  to  aqueduct  across 
the  valleys. 

Q.  It  is  hard  to  tell  without  taking  levels  about  that? — A.  You 
couldn't  tell  anything  about  it.  It  is  possible  that  at  the  head  waters 
of  the  Cheyenne  and  some  of  these  other  rivers  there  might  be  oppor- 
tunities of  that  kind. 

Q.  Couldn't  a  reservoir  be  built  at  the  head  of  the  James  River? — A. 
That  is  a  very  flat  country.  You  could  build  a  reservoir  there,  undoubt- 
edly, and  cover  an  immense  territory  with  it. 

Q.  And  the  Sioux  River? — A.  The  Sioux  is  about  the  same  way, 
but  you  couldn't  get  much  irrigation  out  of  it,  because  the  slope  of  the 
James  River  is  so  gentle.  By  damming  it  up  you  could  cover  the  back 
country,  but  the  water  wouldn't  be  much  above  the  valley  below. 

Q.  Now,  at  certain  places  where  the  bank  is  caving  in  in  front  of 
cities,  you  are  making  some  improvements  known  as  harbor  improve- 
ments.   At  what  places  are  those? — A.  Sioux  City  is  the  first  one. 
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Q.  Yoa  have  an  appropriation  fbr  that? — A.  Yes,  sir. 
Q.  Is  the  bank  caving  here! — A.  We  hive  had  two  appropriations; 
one  for  across  the  river,  where  the  bank  ha«  been  caving  and  where  we 
kve  protected  it  by  revetment,  consisting  of  a  willow  mattress  nnder 
water  and  a  sloping  bank  paved  with  rock  on  top. 

Q.  And  what  is  the  other! — A.  On  this  side  of  the  river  the  river  is 
cutting  badly  at  the  lower  part  of  the  city  front.    There,  on  account  of 
property  interests,  it  is  important  to  hold  the  river  off.    We  can't  slope 
the  bank,  because  there  is  a  railroad  track  on  top  and  almost  on  the 
edge  of  it.    There  we  are  putting  in  a  system  of  dikes  around  on  the 
curve  and  running  the  river  out  so  it  can't  undermine  the  bank. 
Mr.  Berry.  What  is  the  object  of  that.  Captain! 
A.  That  is  to  prevent  the  further  undermining  and  caving  of  the 
bank  at  the  lower  part  of  the  city. 
Mr.  Berry.  It  has  nothing  to  do  with  commerce  in  any  way,  has  it! 
A.  No,  sir. 

Q.  I  suppose  nothing  more  than  to  afford  a  steamboat  landing! — A. 
Well,  it  holds  the  bank  in  one  place;  it  makes  a  permanent  landing. 

Q.  We  made  an  appropriation  last  year  for  improvements  at  a  x>oint 
above  here — Elk  Point.  Have  you  done  anything  about  that! — A.  "No, 
sir;  except  to  make  a  survey  and  project  for  the  improvement.  It  was 
decided  by  the  Secretary  of  War  that  the  money  should  be  reserved 
nntil  Congress  by  further  appropriation  should  furnish  enough  to  make 
the  improvements  with  safety.  It  was  considered  too  small  a  sum  to 
complete  the  work. 
Q.  What  is  needed  there! — ^A.  There  the  bank  is  caving  badly. 
Q.  Under  the  town — undermining  it! — A.  It  is  well  away  from  the 
town— over  a  mile  and  a  half  from  town. 

Q.  Is  there  any  danger  of  it  undermining  the  town! — A.  !N^ot  for  a 
long  time.    It  is  working  that  way  slowly. 

Q.  Is  the  place  where  the  water  is  working  at  a  point  where  the 
^leamboat  landing  is! — A.  There  is  no  steamboat  landing  or  steamboat 
commerce  there. 

Mr.  Gallinger.  So  the  prox)ose*d  improvement  at  Elk  Point  is  not 
for  the  purpose  of  improving  the  navigation  of  the  river,  is  it! 
A.  No,  sir;  navigation  interests  are  not  concerned  at  all. 
Q.  The  next  point  is  Yankton! — A.  Yes,  sir. 
Q.  Is  that  work  done,  or  is  it  pending! — A.  It  is  being  done. 
Q.  State  what  the  nature  of  the  work  is,  please. — A.  A  sand  bar  had 
tormed  in  front  of  Yankton  which  had  destroyed  the  old  steamboat 
landing,  where  the  warehouses  and  railroad  tracks  were,  and  it  had 
built  out  quite  a  distance  in  front  of  town  and  was  shifting  and  changing 
eontinually.    We  are  improving  the  river  from  a  i)oint  about  6  miles 
above  Yankton  to  a  distance  below  the  town,  with  a  view  to  holding 
the  channel  through  the  railroad  bridge  above  Yankton  and  restoring 
and  maintaining  the  old  steamboat  landing. 

Q.  That  would  really  restore  the  old  steamboat  landing! — A.  Yes; 
part  of  it  would. 
Q.  And  that  is  indirectly  in  aid  of  navigation! — A.  Yes,  sir. 
Q.  It  is  to  restore  the  steamboat  landing  that  once  was  up  to  town, 
and  to  keep  it  there;  isn't  that  it! — A.  Yes,  sir. 

Q.  What  was  the  appropriation.  Captain,  for  Elk  Point! — A. 
t20,000. 

Q.  And  for  Yankton,  how  much  ! — A.  $40,000.  Perhaps  you  remem- 
ber (I  don't  know  that  your  attention  has  been  called  to  it)  the  appro- 
priation was  peculiarly  worded:  For  improving  the  Upper  Missouri, 
1220,000,  of  which,  in  the  discretion  of  the  Secretary  of  War,  $50,000 
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might  be  expended  iu  the  protection  and  completion  of  the  works  at 
Sioux  City,  $50,000  for  the  protection  of  a  caving  bank  on  the  Soutii 
Sioux  City  front,  $50,000  at  Pierre  and  Fort  Pierre,  $40,000  at  Yank- 
ton, $20,000  at  Elk  Point,  $40,000  at  Bismarck,  $20,000  between  Grejit 
Falls  and  Stubbs  Ferry.  Those  amounts  aggregated  $270,000,  so  the 
Secretary  of  War  decided  they  would  all  have  to  be  scaled  down,  and 
they  were  all  scaled  down,  except  at  Elk  Point,  $20,000. 

Q.  That  was  a  specific  amount? — A.  Yes;  but  that  wasn't  scaled, 
like  the  others. 

Q.  Now,  above  Yankton,  what  is  the  next?  Any  at  Pierre  or  Cham- 
berlain!— A.  Pierre  is  the  next  one. 

Q.  Nothing  at  C'hamberlain? — A.  No,  sir. 

Q.  Is  the  work  at  Pierre  done  or  pending! — A.  The  work  at  Pierre 
has  been  going  on  since  1895.  There  was  a  former  api)ropriation  for 
Pierre.  That  consists  of  rectifying  the  river  for  a  reach  of  aboat  7 
miles. 

Q.  Opposite  the  town.! — A.  Opposite  the  town ;  yes,  sir. 

Q.  To  give  them  a  better  steamboat  landing,  or  whati — A.  It  is  to 
hold  the  steamboat  landing  where  it  is,  and  to  prevent  the  river  below 
the  steamboat  landing  from  cutting  into  the  town  site.  The  same  way 
at  Fort  Pierre,  across  the  river. 

Q.  \Vliat  is  the  appropriation  for  that  harbor? — A.  That  was  $50,000, 
scaled  to  $40,000. 

Q.  Now,  the  next? — A.  The  next  is  Bismarck. 

Q.  There  have  been  two  appropriations  for  that? — A.  Yes,  sir. 
Forty  thousand  dollars  was  the  former  appropriation,  and  this  was 
$40,000,  scaled  to  $32,000. 

Q.  Has  anything  been  done  there? — A.  They  have  nearly  finished 
the  work  there. 

Q.  What  is  that? — A.  The  former  work  consisted  of  a  series  of  dikes 
in  a  bend  where  the  river  had  cut  in  very  savagely,  and  was  threatening 
to  make  a  cut-off  into  the  Heart  River  and  leave  the  Northern  Pacific 
Bridge  about  3  miles  inland,  and  that  was  improved  by  a  series  of  seven 
dikes,  restoring  the  old  shore  line. 

Q.  Restoring  the  old  shore  line  above  Bismarck? — A.  Above  Bis- 
marck, on  the  other  side;  yes.  Last  spring  that  system  was  very  badly 
damaged  by  a  tremendous  breakup  of  ice,  almost  unprecedented;  the 
river  rose  high,  and  the  ice  knocked  out  a  good  deal  of  that  pile  work, 
so  a  great  deal  of  this  appropriation  has  had  to  be  expended  in  repair- 
ing those.  Then  below  that,  one  dike  has  been  built  to  hold  the  river 
out  on  the  line  of  our  proposed  rectification. 

Q.  Is  it  on  the  west  side  ? — A.  All  on  the  west  side.  Then  just  below 
the  railroad  bridge,  the  old  steamboat  landing  has  been  straightened 
out  and  protected  by  two  little  dikes  and  500  feet  of  bank  protection — 
revetment. 

Q.  What  is  this  work?  Is  it  ripraijping,  or  is  it  revetment  work? — 
A.  It  is  revetment  work. 

Q.  The  same  as  the  other;  mattress  under  water  and  rock  on  top? — 
A.  Yes,  sir. 

Q.  And  the  first  appropriation  was  $40,000  and  the  other  was  $40,000 
scaled  to  $32,000,  a  total  of  $72,000.  How  much  has  been  expended, 
about? — A.  Nearly  all  of  it.  A  little  balance  is  held  for  repairs  in  thQ 
spring. 

Q.  Is  any  more  needed  for  that? — A.  The  project  for  the  improve- 
ment of  that  whole  reach  calls  for  $725,000, 1  thiiik. 
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Q.  You  mean  the  whole  reach  from ^A.  Bismarck;  5  miles  above 

and  5  miles  below. 

Q.  From  5  miles  above  Bismarck  to  5  miles  below  Bismarck — the 
project  calls  for  8750,0001— A.  8725,000, 1  think  it  is.  It  is  the  largest 
scheme  on  the  river — most  costly. 

Q.  Would  that  scheme  materially  improve  navigation!  Is  it  neces- 
sary to  go  into  any  such  extensive  expenditure  of  money  to  improve 
navigation  or  give  thein  proper  harbor  facilities! — A.  I  think  about 
balf  of  that  amount  can  be  dispensed  with.  The  5  miles  below  Bis- 
marck is  a  very  bad  reach  for  navigation,  but  no  worse  than  some 
other  reaches  between  towns  and  a  long  way  off  from  town.  I  think  it 
coald  be  cut  about  in  two.    I  stated  so  in  my  annual  report. 

Q.  Are  there  any  so  called  harbor  improvements  above  Bismarck! — 
A.  Xot  on  the  Missouri. 

Q,  Is  there  on  the  Yellowstone ! — A.  There  was  $10,000  appropri- 
ated for  improvements  at  Glendive. 

Q.  Well,  there  is  no  navigation  there! — A.  There  is  no  navigation 
there.    There  is  a  little  prospect  of  some. 

Q.  What  is  the  plan  at  Glendive! — A.  To  protect  the  bank  in  front 
of  the  town  where  the  old  steamboat  landing  was. 

Q.  To  preserve  the  steamboat  landing  in  front  of  the  town;  has  there 
been  a  project  made  for  that! — A.  Yes;  the  work  is  finished. 
Q.  Is  there  nothing  further  to  do! — A.  I  think  not. 
Q.  Do  you  think  of  anything  about  the  river  that  we  have  not  called 
your  attention  to  that  you  think  would  be  of  value  to  us  to  know!    If 
so,  please  give  it  to  us. — A.  Well,  more  a  summary  than  anything  else. 
The  most  important  work  on  the  whole  river,  in  my  opinion,  is  the 
work  of  snagging,  so  far  as  the  interests  of  navigation  are  concerned. 
Q.  That  is  about  all  you  can  do  unless  you  go  into  the  millions  and 
bilUons! — A.  Yes. 

Q.  Unless  you  should  go  into  the  billions  of  dollars  that  is  about  all 
you  can  do! — A.  Yes;  of  course,  the  work  done  at  all  of  these  local 
points  is  so  planned  that  it  can  form  a  part  of  the  general  scheme  if  it 
is  ever  adopted.  In  regard  to  these  snag  boats,  we  have  three  to  main- 
tain and  patrol  the  whole  river  that  is  now  navigable  from  here  up,  and 
it  costs  about  $50,000  annually  to  operate  them.  The  river  is  continu- 
ally shifting  and  uncovering  /snags  and  sand  bars  and  bringing  in  whole 
forests  as  it  cuts  into  the  banks. 

Q.  Cuts  down  trees  and  lands  them  in  the  river! — A.  Yes;  and  to 
keep  it  clear  of  snags  we  require  about  $50,000  every  year. 

Q.  The  bed  of  the  river  here  is  through  a  soft  alluvial  soil  and  is 
continually  shifting  from  one  side  to  the  other! — A.  Yes,  sir. 

Q.  And  undermining  patches  of  timber  from  time  to  time  on  either 
side  of  the  bank  and  biinging  them  into  the  river! — A.  Yes,  sir. 

Q.  And  a  good  deal  of  your  work  with  a  snag  boat  is  taking  care  of 
that  timber  that  has  worked  in  in  that  way,  isn't  it! — A.  Yes;  and 
keeping  them  out.  It  is  very  dangerous,  of  course,  for  steamboats;  it 
has  to  be  constantly  patrolled;  there  is  no  end  to  it  until  the  river  is 
controlled  and  held  in  place. 

Examined  by  Mr.  Gallinger  : 

Q.  Are  these  buried  forests  old  forests! — A.  Yes;  some  of  them. 
We  find  old  snags,  timber  that  has  been  thrown  into  the  river  in  some 
prehistoric  time  and  the  branches  all  ground  off  by  ice.  They  will  be 
covered  by  sand  by  the  river  shitting,  and  then  in  the  course  of  time 
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it  will  come  back  and  uncover  them ;  they  are  held  down  by  their  roots> 
and  form  a  very  dangerous  obstruction. 

Examined  by  Mr.  Bebey  : 

Q.  You  stated  that  there  is  much  less  steamboating  on  the  river  now 
than  formerly.  Is  there  less  water  in  the  river  than  there  was  in  the 
early  days,  during  low-water  times,  and  is  it  more  difficult  to  navigate 
it  now  than  it  was  informer  times,  or  not? — A.  I  should  say  not;  we 
haven't  anything  to  prove  that  it  is  any  less. 

Q.  Nothing  to  prove  that  there  has  been  any  diminution  of  the  water 
in  any  way! — A.  No. 

Q.  Then  you  attribute  the  decreased  commerce  to  the  railroads  that 
have  been  built! — A.  Yes,  sir. 

Q.  You  think  the  upper  part  of  the  river  here  can  navigate  boats  as 
well  now  as  it  ever  could! — A.  I  think  so;  yes,  sir.  It  used  to  take  a 
long  time  to  make  trips  to  Fort  Benton,  but  they  got  a  very  high  rate 
for  carrying  freight  and  they  could  pay  for  the  boat  in  one  trip. 

Q.  You  really  think  there  is  no  diminution  in  the  quantity  of  water 
that  comes  down! — A.  I  don't  think  there  is. 

Q.  Do  you  think  the  floods  are  higher  than  they  were! — A.  No,  sir. 

Q.  You  don't  think  the  clearing  up  of  the  country  has  tended  to 
increase  the  flood  tide! — A.  Well,  this  country  has  had  very  little  tim- 
ber on  it.  The  principal  timber  has  been  right  close  to  the  river  on  the 
bottoms,  and  most  of  that  is  there  now. 

Examined  by  Mr.  Gallingbe  : 

Q.  As  I  understood  it,  Captain,  you  said  there  are  two  boats  running 
between  Sioux  City  and  Chamberlain,  and  that  tbeir  chief  business  is 
the  carrying  of  agricultural  products. — A.  Yes,  sir. 

Q.  Suppose  those  boats  were  not  plying  on  the  river,  what  facilities 
would  the  farmers  there  have  for  getting  their  products  to  market! 
They  would  have  to  do  long  teaming,  would  they! — A.  Unless  they  had 
river  transportation  they  would  have  to  haul  their  products  a  maximum 
distance  of  30-odd  miles,  or  thereabouts,  to  market. 

Examined  by  Mr.  Kelson: 

Q.  Are  there  any  reaches  of  the  river  above  Sioux  City  where  land  of 
any  consequence,  occupied  and  used  by  farmers,  is  overflowed  at  high 
water! — A.  I  think  not,  except  in  an  extraordinary  year,  when  ice 
gorges  form. 

Q.  As  a  general  rule  they  are  not  flooded! — A.  No,  sir. 

Q.  So  really,  as  a  whole,  no  material  damage  has  been  done  to  the 
agricultural  interests  by  floods  above  Sioux  City! — A.  No,  except  at 
the  times  I  speak  of. 

MISSOUBI   EIVEB   COMMISSION. 

Q.  You  have  stated.  Captain,  that  you  were  secretary  of  the  Mis- 
souri River  Commission. — ^A.  Yes,  sir;  about  six  years. 

Q.  From  what  time  to  what  time! — A.  From  March  31, 1890,  to  Jane, 
1894;  from  then  until  the  end  of  September,  1894, 1  was  relieved  tem- 
porarily to  go  to  Memphis;  and  from  that  time  until  the  end  of  July, 
1896. 

Q.  Last  summer  what  were  your  duties! — A.  I  had  charge  of  surveys 
and  gauging  of  the  river,  collecting  physical  data,  and  things  of  thai 
kind,  and  was  in  charge  of  the  St.  Louis  office — ^that  is  to  say,  I  had 
the  hiring  and  paying  of  the  employees. 
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Q.  Sort  of  secretary  and  bookkeeper  of  the  commission,  I  suppose? — 
A.  Yes,  sir.  For  the  last  two  or  three  years  I  have  done  some  ontside 
work, 

Q.  That  commission  is  composed  of  whomt — ^A.  It  is  composed  of 
five  members. 

Q.  Who  is  at  the  head  of  itf — A.  Lieut.  Col.  Amos  Stickney. 

Q.  Of  the  Regular  Army! — A.  Yes,  sir. 

Q.  He  is  president  now,  and  was  during  all  the  time  you  were  secre- 
tary?— A.  No,  sir;  he  has  been  president  only  since  December,  1896. 

Q.  Who  was  president  before  that  time? — A.  Col.  Charles  R.  Sutre. 

Q.  Of  the  Regular  Army! — A.  Yes,  sir. 

Q.  Who  are  the  other  members  of  the  commission  now! — A.  The  law 
of  July  5, 1884,  requires  that  the  commission  shall  be  composed  of  five 
members,  three  of  whom  shall  be  members  of  the  Engineer  Corps  of 
the  Array,  and  the  other  two  shall  be  civilians,  and  one  of  those  two 
shall  be  a  civil  engineer.  There  have  been  so  many  changes  in  the  last 
few  months  that  I  can't  give  you  all  of  the  members  of  the  commission 
at  this  time. 

Q.  Well,  I  don't  care  about  names.  Aside  from  Colonel  Stickney, 
there  are  two  other  engineers  of  the  Regular  Army! — ^A.  Yes,  sir. 

Q.  The  compensation  of  Colonel  Stickney  and  these  two  assistants  is 
simply  their  salary  as  officers  of  the  Army,  is  it  not,  and  their  actual 
expenses? — A.  Yes,  sir. 

Q.  There  are  two  other  members  not  of  the  Army! — ^A.  Yes,  sir. 

Q.  One  of  whom  is  required  to  be  a  civil  engineer! — A.  Yes,  sir. 

Q.  What  is  their  compensation! — A.  $2,600  per  year  and  expenses. 

Q.  Each  of  them  ! — A.  Yes,  sir. 

Q.  One  is  what  you  might  call  wholly  nonexpert! — ^A.  Yes,  sir. 

Q.  And  the  other  is  supposed  to  be  a  civil  expert  as  distinguished 
from  an  army  exi)ert! — A.  Yes. 

Q.  That  commission  had  charge  of  the  Missouri  River  from  its  mouth 
to  Sioux  City,  did  it  not?— A.  They  did  aftef  September  19, 1890.  Up 
to  that  time  they  had  charge  of  the  entire  river. 

Q.  What  is  the  distance,  in  round  figures,  from  the  month  of  the 
Missouri  to  Sioux  City? — A.  About  800  miles  by  river. 

Q.  Into  what  reaches  would  you  naturally  divide  the  Missouri  River 
from  its  mouth  to  Sioux  City? — A.  Into  two  reaches;  St.  Louis  to 
Kansas  City,  and  Kansas  City  to  Sioux  City. 

Q.  Take  the  reach  from  Sioux  City  to  Kansas  City,  what  are  the 
principal  tributaries? — A.  The  largest  tributary  is  the  Platte  River. 

Q.  Coming  from  the  west? — A.  From  the  west.  It  has  very  little 
water  at  low  water,  but  considerable  at  high  water. 

Q.  It  is  quite  a  stream  at  high  water,  but  is  almost  dry  at  other  sea- 
sons?— A.  Yes. 

Q.  Are  there  any  others  coming  from  the  west  of  any  consequence? — 
A.  There  is  the  Kansas  or  Kaw  River ;  and  then  there  are  smaller  ones — 
the  Nemaha  River,  in  Nebraska ;  that  is  the  only  one  of  any  consequence. 

Q.  Now  take  the  east  side. — ^A.  There  is  the  Little  Sioux,  30  or  40 
miles  south  from  here;  and  then  there  is  the  Grand  River,  away  down 
in  Missouri,  flowing  into  the  Missouri  at  Brunswick.  Those  two  are  the 
largest  ones. 

Q.  Do  any  of. these  streams  produce  great  floods?  I  mean  floods 
that  materially  increase  or  increase  to  a  large  extent  the  volume  of  the 
Missouri  River. — A.  Not  so  much  above  Kansas  City,  although  the 
Platte  does  send  out  a  good  deal  of  water  when  there  have  been  heavy 
snows  in  the  mountains.    The  rivers  below  Kansas  City  are  difi'erenL 
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Q.  Well,  I  want  to  finish  the  reach  from  Kansas  City  up  here  iirst. 
Since  the  time  you  became  secretary  of  the  Missouri  Eiver  Commission^ 
of  course  you  have  kept  run  of  things  here  and  know  in  a  general 
way  about  it.  Now,  what  has  been  the  navigation  of  the  Missouri  Eiver 
from  Kansas  City  to  Sioux  City? — A.  You  might  say  there  has  been 
absolutely  no  navigation — it  is  pretty  close  to  it — ^between  Kansas  City 
and  Sioux  City. 

Q.  Since  you  have  been  secretary  of  the  commission? — A.  What 
there  has  been  has  been  very  intermittent,  but  there  has  been  very  little. 

Q.  What  work  has  the  Missouri  River  Commission  done  on  the  river 
during  that  period,  from  Kansas  City  to  Sioux  City! — A.  It  has  all 
been  local  work.  They  have  done  work  at  Atchison,  at  Leavenworth 

Q.  Their  chief  work  has  been  in  so-called  harbor  improvements^ 
hasn't  it! — A.  Yes,  sir. 

Q.  That  is,  improving  landings  in  front  of  towns! — A.  Yes,  sir. 

Q.  T?hat  is  really  the  only  work  they  have  done,  isn't  it! — A.  Above 
Kansas  City. 

Q.  There  hasn't  been  occasion  for  much  snagging,  has  there? — A. 
There  has  been  no  snagging  until  this  year.  This  year  ihe  snag  boat 
came  up  as  far  as  St.  Joseph. 

Q.  The  snag  boats  on  the  Missouri  Eiver  haven't  been  in  the  habit 
of  coming  up  farther  than  Kansas  City,  have  they  I — A.  Ordinarily  not. 

Q.  As  a  matter  of  fact,  this  reach  of  the  river  has  been  ignored, 
beyond  the:^  little  harbor  improvements f — ^A.  Yes,  sir. 

Q.  Now  what  are  the  harbors  that  have  been  improved! — A.  Since 
1884  or  since  1890! 

Q.  Since  you  became  secretary  of  the  commission. — A.  Omaha. 

Q.  That  is  about  how  far  below  Sioux  City! — A.  One  hundred  miles 
by  rail ;  about  155  miles  by  water. 

Q.  What  has  been  the  character  and  purpose  of  the  work  at  Omaha  !— 
A.  It  has  been  the  protection  of  alarge  bend  just  above  Council  Blufifs. 

Q.  On  the  opposite  side  of  the  river  from  Omaha,  above  Council 
BlufiTs! — A.  It  has  been  the  protection  of  property  there. 

Q.  Private  property! — A.  Yes. 

Q.  Has  it  been  of  any  use  in  the  nature  of  aiding  navigation  or 
improving  their  steamboat-landing  facilities! — A.  No,  sir;  it  has  been 
in  the  country  outside  of  the  towns;  railroad  property  up  there  was 
threatened. 

Q.  It  has  been  maiuly  for  the  purpose  of  protecting  railroad  property 
from  being  undermined  by  the  river,  hasn't  it! — A.  Yes. 

Q.  Do  you  know  how  much  has  been  appropriated  for  that! — A. 
No,  sir. 

Q.  Where  the  Union  Pacific  crosses  it  owns  that  bridge,  doesn't  it! — 
A.  Yes,  sir. 

Q.  And  the  main  improvements  have  been  to  protect  that  bridge, 
have  they  not! — A.  No;  it  is  above  the  bridge  considerably. 

Q.  Well,  wasn't  it  indirectly  to  protect  that  bridge,  or  was  it  simply 
to  protect  lands  above  from  being  undermined! — A.  It  was  to  protect 
lands  above  that  form  a  part  of  the  town  site  of  Council  Bluffs  and 
over  which  there  were  one  or  two  lines  of  railroad. 

Q.  And  the  railroads  wanted  that  for  tbeir  protection! — A.  The 
holding  of  that  bend,  though,  also  protected  the  city  front  of  Omalia  in 
this  way,  that  if  it  cut  in  there  much  deeper  it  would  have  changed  the 
Omaha  river  front. 

Q.  Was  this  revetment  work! — A.  Yes,  sir;  almost  altogether. 

Q.  Willow  mattresses  under  water,  and  rock! — A.  Yes,  sir. 
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Q.  Do  you  remember  the  amount  expended  at  Omaha,  approxi- 
mately!— A.  I  suppose  they  have  spent  altogether  $400,000  there, 
approximately. 

Q.  What  is  the  next  place  below  where  they  have  made  harbor 
improvements? — A.  St.  Joseph. 

Q.  How  far  below  Omaha  is  that,  in  round  numbers? — ^A.  About  100 
miles  by  water  above  Kansas  City;  about  200  miles  from  Omaha. 

Q.  What  has  been  the  character  of  the  work  there  and  the  object 
aDd  purpose  of  it? — A.  There  are  two  different  places  where  they  have 
worked  at  St.  Joseph.  The  whole  object  and  purpose  of  it  all,  though, 
was  to  hold  the  river  in  its  channel  as  it  existed  for  a  number  of  miles 
above  St.  Joseph,  and  to  prevent  a  threatened  cut-off  opposite  St.  Joseph, 
which  would  have  left  the  city  away  from  the  river. 

Q.  It  was  to  keep  the  city  on  the  river  bank,  wasn't  it,  really? — A. 
Pracfeically;  yes,  sir. 

Q.  Was  that  the  same  kind  of  revetment  work? — A.  Revetment  and 
dike  work. 

Q.  About  how  much  has  been  expended  there? — A.  I  should  say 
approximately  the  same  amount  as  at  Omaha. 

Q.  The  next  is  Kansas  City,  isn't  it? — A.  'So]  there  are  two  small 
works  between.    Atchison  is  the  next  work. 

Q.  That  is  in  Kansas? — A.  In  Kansas.  The  work  was  done  on  the 
Missouri  side. 

Q.  What  was  the  object  and  purpose  of  that? — A.  At  Atchison  a 
cntoft'  had  occurred  above  the  town,  and  it  changed  the  direction  of 
the  current;  it  attacked  the  bank  opposite  Atchison  and  cut  in  very 
deep;  it  had  cut  out  two  railroads  and  highways  and  a  great  deal  of 
valuable  improvements;  some  houses  had  gone  into  the  river  and  a  good 
many  others  had  to  be  moved  away,  and  it  was  cutting  into  the  town 
of  East  Atchison — had  cut  into  it  to  a  considerable  extent. 

Q.  And  the  purpose  of  this  improvement  was  to  stop  that  under- 
mining and  retain  the  channel  up  to  Atchison? — A.  Yes,  sir. 

Q.  And  was  the  work  of  the  same  character  as  at  these  other  places — 
dike  and  revetment  work? — A.  Dike  work  before  1890,  and  revetment 
work  since. 

Q.  What  do  you  mean  by  a  dike?    Is  it  a  sort  of  a  wing  dam ! — A. 
It  is  an  open  wing  dam  built  of  piling. 
Mr.  Berby.  The  purpose  of  it  is  to  turn  the  current? 
A.  Yes,  sir;  and  to  cause  a  deposit  between  the  piles.    Piles  are 
driven  close  together  and  are  expected  to  cause  a  deposit  of  the  sand — 
the  piles  and  i)oles  that  are  stuck  down  between  them. 
Mr.  Nelson.  What  is  the  next  harbor  below? 

A.  Leavenworth.  There  the  river  was  also  threatening  to  make  a 
eut-off  and  it  was  to  hold  it  in  its  old  x^osition. 

Q.  What  was  the  amount  expended  at  Atchison,  as  near  as  you  can 
tell?— -A.  I  think  it  was  $35,000  since  1890. 

Q.  And  what  at  Leavenworth? — A.  Not  more  than  that;  I  think 
less. 

Q.  What  is  the  distance  between  Atchison  and  Leavenworth? — A. 
About  20  miles  by  railroad ;  about  25  or  28  by  river. 
Q.  The  next  harbor  is  Kansas  City? — A.  Yes,  sir. 
Q.  What  has  been  done  there? — A.  That  is  the  place  that  the  com- 
mission, when  it  was  first  organized,  determined  to  make  the  head  of 
their  first  reach  of  improvement,  and  systematically  improve  the  river 
and  control  it  from  Kansas  City  to  St.  Louis.  The  work  that  has  been 
done  there  has  ail  been  done  with  that  object  in  view. 
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Q.  What  is  the  character  of  itf  Is  it  harbor  work! — A.  It  would 
hardly  be  called  harbor  work.  It  is  being  done  on  a  general  pl&n  to 
confine  the  river  to  a  width  of  aboat  1,000  feet  by  dikes. 

Q.  Well,  it  is  wing  dams  and  closing  dams  and  riprapping,  then! — 
A.  Yes,  sir. 

Q.  The  same  as  on  the  Mississippi  River? — A.  Yes,  sir. 

Q.  What  is  the  distance  from  St.  Louis  to  Kansas  City? — ^A.  About 
400  miles. 

Q.  What  is  the  character  of  the  work  that  has  been  carried  on  by 
the  Missouri  River  Commission  on  that  reach  of  the  river  since  you 
became  acquainted  with  itf — A.  So  far  as  they  have  been  able  to,  they 
have  worked  on  this  systematic  plan,  starting  at  the  bead  of  that  reach 
and  confining  the  river  to  aboat  1,000  feet,  say,  increasing  as  it  goes 
down. 

Q.  By  wing  dams! — A.  Yes,  sir;  building  out  the  shores  and  making 
a  canal,  you  might  say,  of  it;  a  permanent  deep  channel. 

Q.  Riprapping  in  some  places! — A.  Yes,  sir. 

Q.  These  wing  dams  have  been  built  of  willows! — A.  The  wing 
dams  have  been  built  of  piling  and  screening. 

Q.  Not  like  the  upper  Mississippi  at  all! — A.  !No,  sir. 

Q.  Tell  us  in  what  reaches  of  the  river  they  have  carried  on  this 
work  mostly. — A.  They  worked  on  the  Kansas  City  end  for  a  consid- 
erable number  of  years,  until  the  people  near  the  lower  end  of  the  reach 
began  to  feel  that  the  work  would  never  get  down  to  them,  and  a  very 
strong  and  successful  effort  was  made  to  compel  them  to  work  at  the 
lower  end  of  the  river.  The  law  of  1892, 1  think  it  was,  said  that  the 
work  should  be  done  systematically  from  the  mouth  of  the  river  up, 
in  reaches  to  be  designated  by  the  Missouri  River  Commission.  They 
went  to  work  and  divided  the  river  from  St.  Louis  to  Kansas  City  into 
three  reaches,  and  began  work  at  the  head  of  the  first  reach,  which 
was  just  above  Jefferson  City. 

Q.  From  there  up  to  Kansas  City! — A.  From  there  down  to  the 
mouths.    They  were  working  down. 

Q.  From  Jefferson  City  to  the  mouth! — A.  Yes,  sir. 

Q.  Have  they  built  many  win^  dams  there! — A.  Yes,  sir;  at  the  time 
I  was  relieved  they  had  covered  about  45  miles  of  the  river. 

Q.  And  they  have  been  at  it  ever  since ! — A.  As  far  as  appropriations 
would  permit  them,  I  have  no  doubt  they  have,  but  the  appropriations 
have  been  rather  small. 

Q.  Is  that  work  done  by  contract ! — A.  No ;  bj^  hired  labor.  The  Gov- 
ernment owns  the  plant. 

Q.  What  does  their  plant  consist  of! — A.  Of  towboats,  pile  drivers, 
hydraulic  graders,  mattress  boats  or  barges  for  hauling  material,  a  few 
machine  boats  for  repairs,  quarter  boats  for  men,  small  skiffs,  and  such 
things  as  that.    They  have  no  dredge  boats. 

Q.  There  is  no  dredging  done  on  the  river,  then! — A.  No. 

Q.  They  have  one  or  two  snag  boats,  haven't  they ! — A.  One  snag 
boat,  a  large  one. 

Q.  And  the  rest  of  these  other  boats  you  have  described! — A.  Yes, 
sir. 

Q.  Well,  they  have  done  nothing,  then,  on  the  middle  reach,  so  far, 
above  Jefferson  City! — A.  They  did  in  the  early  days,  but  while  I  was 
with  them  they  did  nothing  there.  During  the  past  year  they  may  have 
done  some  work  there. 

Q.  Has  there  been  any  so-called  harbor  work  done  between  Kansas 
City  and  the  mouth  of  the  river! — A.  A  little  was  being  completed 
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when  I  came  there  in  1890,  at  Miami;  after  that  there  was  none  done 
auti]  this  last  year,  when  they  made  appropriations  for  a  number  of 
places. 

Q.  Do  all  the  commissioners  stay  permanently  at  St.  Louis? — A.  !N^o, 

sir;  Colonel  Stickney  is  the  only  one  supposed  to  stay  there  permanently. 

Q.  He  stays  there  i)ermanently — has  an  office  there  f — A.  Yes,  sir. 

Q.  How  often  do  the  other  commissioners  come  there? — A.  They 

eome  when  the  president  calls  a  meeting,  which  may  average  three 

times  n  year,  perhaps* 

Q.  The  otber  members  of  the  commission  meet  there  about  three 
times  a  year,  and  the  rest  of  the  time  they  are  away.  How  long  do 
those  meetings  last  generally? — A.  All  the  way  from  one  day  to,  per- 
haps, eight.  The  long  meetings  are  when  they  go  on  a  boat  to  inspect 
the  river. 

Q.  When. they  go  up  and  down  the  river  on  a  trip,  they  go  once  a 
year,  don't  they?— A.  They  usually  try  to;  it  isn't  very  regular. 

Q.  And  aside  from  that  they  only  meet  one  or  two  days  in  the  year? — 
A.  Four  or  five  days  would  probably  cover  it. 

Q.  Outside  of  this  steamboat  trip,  and  that  would  be  about  a  week, 
wouldn't  it? — A.  Yes;  about  a  week. 

Q.  So  the  entire  time  the  other  commissioners  are  actually  present 
and  attending  to  work  is  not  to  exceed,  say,  fifteen  or  twenty  days  in 
the  course  of  the  year? — A.  Ko,  sir. 

Q.  And  isn't  the  work  they  do  of  a  perfunctory  character,  mainly  ? 
IsD^t  the  work  really  carried  on  by  the  head  of  the  commission  and  his 
force  in  the  office,  from  your  observation? — A.  I  think  about  95  per 
cent  of  it  is;  yes,  sir. 

Q.  Do  those  men  get  mileage  in  addition  to  their  salaries? — A.  They 
get  their  actual  expenses. 

Q.  Whatever  it  costs  them  to  get  to  those  meetings  they  are  paid  in 
addition  to  their  salaries? — A.  You  refer  to  the  civilians? 
Q.  Yes. — A.  The  army  officers  get  mileage. 
Q.  And  of  course  their  regular  pay? — A.  Yes,  sir. 
Q.  Is  there  any  reason  why  the  president  of  that  commission,  the 
army  engineer,  whoever  he  may  be,  could  not  manage  that  work  as 
well  as  an  engineer  can  manage  this  reach  of  the  river,  in  your 
opinion? — A.  Under  present  conditions  I  don^t  see  any  reason  why  he 
couldn't  manage  it  just  as  well.    At  the  time  the  commission  was 
organized  it  was  thought  that  a  large  general  plan  would  be  formed 
for  the  improvement  of  the  whole  river,  in  the  interests  of  navigation, 
and  a  large  sum  would  be  appropriated  each  year,  and  I  presume  it 
was  the  thought  of  Congress  that  the  wisdom  of  five  or  six  men  was 
much  greater  than  that  of  one.    But  the  way  it  has  turned  out,  and 

the  way  they  have  been  making  appropriations 

Q.  That  general  scheme  of  improvement  the  commission  was  sup- 
posed to  enter  upon  (to  improve  the  navigation  of  the  river  in  a  sub- 
stantial manner)  has  never* been  entered  upon,  has  it? — A.  Yes;  they 
have  entered  upon  it.    They  first  entered  upon  it  at  Kansas  City,  and 

then  removed  to  Jeflerson  City 

Q.  That  little  wing-dam  business? — A.  Yes. 

Q.  But  beyond  that  they  have  done  nothing  up  this  way? — ^A.  No,  sir. 
Q.  Then,  with  half  the  distance  of  the  river  committed  to  their  charge, 
they  have  practically  done  nothing,  except  a  little  harbor  work? — A. 
No,  sir. 

Examined  by  Mr.  Berry  : 
Q.  What  has  been  the  efiiect  upon  this  40  or  45  miles  of  river  in  regard 
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to  deepening  it!    Did  it  really  confine  the  channel  to  a  thousand  feet, 
or  to  practically  that! — A.  Very  successfully;  yes,  sir. 

Q.  It  made  the  river  deeper  than  it  was  before! — A.  Yes,  sir;  it 
gave  a  depth  of  10  or  12  feet  at  low  water. 

Q.  Through  that  whole  45  miles! — A.  Yes,  sir. 

Q.  Did  the  narrowing  of  the  channel  tend  to  scour  out  the  bottom! — 
A.  Yes;  it  did. 

Q.  It  had  that  effect! — A.  Yes,  sir. 

Q.  And  deepened  the  channel,  by  the  scouring  process,  where  it  was 
narrowed! — A.  Yes,  sir. 

Q.  And  confined! — A.  Yes,  sir.    It  also  tends  to  lower  the  surface. 

Mr.  Nelson.  The  surface  of  the  water! 

The  Witness.  Yes. 

Q.  Instead  of  raising  the  bottom  it  lowers  it,  you  think! — ^A.  It 
lowers  the  surface,  I  know,  and  of  course  it  scours  the  bottom. 

Q.  It  scours  the  bottom  and  deepens  the  channel  rather  than  to  raise 
the  dirt  higher! — A.  Yes,  sir. 

Q.  You  think  the  effect  of  the  narrowing  and  confining  of  the  channel 
by  the  work  that  has  been  done  has  a  tendency  to  deepen  the  channel 
and  to  scour  and  not  raise  the  bed  of  the  river! — A.  Yes,  sir. 

Q.  You  are  satisfied  that  that  is  the  effect  of  it! — ^A.  Yes,  sir. 

Examined  by  Mr.  Gallinger  : 

Q.  Captain,  is  the  river  easily  navigable  from  Kansas  City  to  St.  Louis 
at  all  seasons  of  the  year! — A.  Well,  under  present  conditions  it  is  not 
any  better  river  there  than  it  is  here.  It  is  wider  in  proportion  to  its 
increased  volume  of  water,  but  the  depths  on  the  crossings  are  no  be^ 
ter  than  they  are  in  this  part  of  the  river.  About  30  inches  at  low 
water  down  there  and  about  the  same  up  here  is  what  you  can  count 
on.  The  channels  are  a  little  wider,  not  so  narrow  and  tortuous  down 
there,  but  the  depth  is  about  the  same. 

Q.  Then,  as  a  matter  of  fact,  there  is  comparatively  little  commerce 
on  the  river  between  those  two  points!— A.  Very  little. 

Examined  by  Mr.  Nelson  : 

Q.  There  is  really,  then,  no  steamboat  navigation  below  Kansas  City 
of  any  consequence? — A.  There  is  no  navigation  as  far  up  as  Kansas 
City.  There  is  a  boat  that  runs  about  one-half  of  the  distance  up  from 
St.  Louis  to  Kansas  City,  or  was  when  I  was  at  St.  Louis. 

Q.  One  boat  only! — A.  One  boat  only. 

Q.  Is  that  the  whole  commerce! — A.  That  is  all  the  through  long- 
distance commerce.  There  is  quite  a  little  short-distance  commerce, 
where  they  go  around  and  x)ick  up  what  farmers  have  to  ship  and  take 
it  to  a  railroad  station  or  to  fiour  mills,  10  or  15  miles — something  of 
that  sort. 

Q.  But  no  regular  steamboat  navigation,  with  the  exception  of  one 
boat! — A.  No  through  navigation  except  that. 

Examined  by  Mr.  Berry: 

Q.  Captain,  are  you  of  the  opinion  that  if  the  work  as  contemplated 
and  as  done  from  Jefferson  City  down  40  miles  could  be  done  all  the 
way  from  Kansas  City  to  St.  Louis,  it  would  so  increase  the  depth  of 
the  water  that  it  would  afford  a  deeper  channel  and  carry  larger  boats 
all  the  way  through  ! — A.  Yes,  sir. 

Q.  You  have  no  doubt  that  if  money  enough  should  be  expended  to 
do  that  thing  it  would  so  improve  the  river  as  to  give  increased  facil- 
ities for  commerce!— -A.  I  haven't  the  slightest  doubt  of  it. 
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Examined  by  Mr.  Nelson  : 

Q.  Are  there  any  important  tributaries  flowing  into  the  Missouri 
Eiver  between  Kansas  City  and  the  mouth? — A.  Yes,  sir;  right  at 
Kansas  City  is  the  Kaw  River,  and  there  is  the  Little  Blue  and  the  Big 
Blue. 

Q.  The^'  come  from  the  Ozark  range,  don't  they,  those  two? — A. 
Tbey  are  farther  north  than  the  Ozarks. 

Q.  And  then  there  are  the  Osage  and  the  Gascona<ie  rivers  below? — 
A.  Yes. 

Q.  The  Osage  is  subject  to  some  floods  at  high  water? — A.  Very 
heavy  floods. 

Q.  Are  there  any  places  from  here  down  that  would  be  suitable  for 
good  reservoirs,  large  enough  to  aid  navigation,  or  in  diminishing  the 
floods  of  the  Lower  Mississippi  ?  Can  you  think  of  any  place  from 
here  down  that  would  afford  big  holding  grounds,  and  where  dams 
could  be  built  at  moderate  expense,  thnt  would  create  reservoirs  that 
would  be  of  material  benefit  to  navigation  during  low  water,  or  that 
would  tend  to  reduce  the  floods  of  the  Lower  Mississippi? — A.  I  don't 
think  in  the  river  proper  it  would  be  practicable  at  any  reasonable  cost. 
At  the  head  waters  of  any  of  these  tributaries,  though,  it  very  likely 
would  be. 

Q.  And  possibly  at  some  of  these  tributaries  those  reservoirs  might 
be  utilized  for  irrigation,  too? — A.  Yes,  utilized  in  irrigation. 

Q,  I  would  like  to  ask  you  as  an  engineer  what,  in  your  opinion,  can 
be  done,  if  anything,  on  the  Missouri  or  its  tributaries  that  would  tend 
to  materially  diminish  the  floods  on  the  Lower  Mississippi?  Can  you 
think  of  anything  of  a  practical  character  that  would  be  of  any 
material  assistance  in  diminishing  the  floods  at  high  water  in  the 
Lower  Mississippi?  In  other  words,  can  we  do  anything  up  here  in  a 
reasonable  manner  and  within  reasonable  limits  of  expense  to  hold 
back  the  Missouri  Kiver,  at  high  water,  so  as  to  let  less  water  dovn  on 
them  at  flood  tide  in  the  Lower  Mississippi;  and  if  so,  what  do  you 
think  could  be  done — what  would  you  suggest? — A.  I  should  say,  sir, 
that  simply  as  a  means  of  restraining  floods,  the  cost  would  be  enor- 
mous in  comparison  with  the  benefits  you  could  get.  If  you  combine 
irrigation  with  that,  I  have  no  doubt  the  benefits  derived  above  from 
the  irrigating  of  the  land  would  in  many  cases  pay  for  the  Govern- 
ment's doing  the  work,  if  it  were  to  reap  the  benefit. 

Q.  That  is,  it  the  Government  were  to  reap  the  benefit  of  it? — A.  Yes, 
sir. 

Q.  From  the  increased  value  of  the  land? — A.  Yes,  sir.  The  best 
place  I  know  of  to  build  a  reservoir  is  above  Great  Falls.  Many  of  the 
tributaries  of  the  Yellowstone  are  large  streams,  come  out  of  the  moun- 
tains, and  investigation  might  show  that  some  of  those  streams  would 
be  susceptible  to  snch  an  improvement. 

Q.  Has  the  Government  done  anything  in  the  way  of  levees  on  the 
Missouri  River  at  any  point? — A.  No,  sir;  it  is  not  considered  that  they 
would  pay  for  themselves  on  the  Missouri,  the  floods  are  so  few  and  far 
between. 

Q.  Is  there  anything  else  on  this  subject  that  you  can  think  of  that 
we  ought  to  know,  and  that  would  be  valuable  information  for  Con- 
gress?— A.  You  have  just  examined  into  the  reservoir  system  of  the 
Upper  Mississippi.  I  have  never  been  there.  There  is  no  question  but 
that  a  certain  number  of  reservoirs  (I  don't  know  how  many),  of  probably 
similar  capacity  in  the  aggregate  to  those  at  the  headwaters  of  the  Mis- 
sissippi^ built  at  the  headwaters  of  the  tributaries  of  the  Yellowstone, 
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possibly  in  the  Yellowstone  itself,  surely  in  the  Upper  Missouri  and. 
its 

Q.  The  Cheyenne  I — A.  Yes,  sir.  It  is  only  a  qnestion  of  the  value 
of  the  results  as  compared  with  the  cost  of  the  work.  You  know  what 
results  have  been  attained  by  the  reservoirs  on  the  Mississippi;  they 
don't  seem  to  be  excessively  great. 

Q.  And  that  question  you  couldn't  determine  without  a  careful  sur- 
vey?— A.  No,  sir. 

Examined  by  Mr.  Gallingeb  : 

Q.  One  branch  of  the  resolution  under  which  we  are  acting,  Captain, 
charges  us  with  the  duty  of  inquiring  into  the  question  of  the  feasi- 
bility of  decreasing  the  damage  caused  by  floods  in  the  Lower  Missis- 
sippi, by  diverting  the  water  through  an  artificial  channel.  Have  yoa 
given  any  thought  to  that  subject? — A.  The  outlet  system? 

Q.  Yes. — A.  Yes,  sir;  I  have,  some.  I  made  something  of  a  study  at 
one  time  of  the  crevasses  of  the  Lower  Mississippi — the  effect  of  them. 
The  general  effect,  I  think,  is  very  ii\jurious  to  the  regimen  of  the 
river. 

Q.  Is  it  your  opinion.  Captain,  that  silt  would  be  carried  through  that 
opening,  and  that  it  would  soon  be  clogged  up? — A.  I  think  it  is  highly 
probable  it  would.  I  think  the  river  below  it  would  be  pretty  nearly 
ruined. 

Q.  In  other  words,  you  think  there  would  be  danger  of  diverting  the 
main  channel  of  the  river,  do  you? — A.  Well,  I  think  the  river  below 
it  would  be  left  in  a  very  much  worse  state.  C  f  course,  with  two  outlets 
to  the  river  both  of  them  are  apt  to  be  bad;  the  bottom  left  in  a  high 
state;  not  cut  out. 

Q.  Where  there  is  a  crevasse  made,  isn't  the  result  to  create  a  sand- 
bar in  the  main  river  below  where  the  crevasse  occurs?  For  instance, 
there  is  a  break  in  the  levee,  a  crevasse  takes  place.  I  want  to  ask 
you  if  the  result  of  that  isn't  that  a  bed  forms  immediately  below  that 
break,  in  the  main  river? — A.  I  should  say  so.  A  very  slight  obstruc- 
tion causes  a  deposit. 

JuHN  H.  Chables,  having  been  duly  sworn,  testifled  as  follows: 

Examined  by  Mr.  Bebby: 

Q.  I  would  like  to  ask  you  whether  there  is  less  water  in  the  river 
now  than  there  was  in  the  old  steamboat  days;  whether  the  river  is 
more  shallow,  and  whether  there  is  more  difficulty  in  navigating  the 
river  on  account  of  there  being  less  water  than  in  former  days? — A.  I 
don't  think  there  is  any  more  difficulty  in  running  steamboats  on  this 
river  now  than  there  was  forty  years  ago.  There  is  probably  a  little 
less  water,  but  there  is  always  a  certain  amount  of  water  in  this  river, 
as  the  Captain  has  told  you,  and  there  are  shallow  places,  but  2^  feet  is 
probably  as  shallow  as  it  gets.  There  is  always  water  enough  to  make 
it  that  much.  Aiter  there  is  a  flood  in  the  river  the  navigation  is  worse 
than  before  the  flood,  because  the  flood  has  a  tendency  to  level  up  the 
river — All  up  the  bottom  of  the  river — and  then  when  the  flood  subsides 
it  wears  the  channel  out — cuts  out  a  channel — and  it  don't  take  much 
of  a  channel  to  float  a  steamboat  in  a  river  as  large  as  this.  Almost 
always  where  you  find  a  current  there  is  a  channel  wide  enough  to  get 
through. 

Q.  You  have  been  acquainted  with  the  Missouri  River,  watching  its 
progress  and  the  steamboat  business,  for  a  good  many  years,  haven't 
you? — A.  Yes,  sir.    I  came  onto  the  Missouri  Elver  in  1850.    The  navi- 
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gation  of  this  river  has  ran  down  because  the  men  who  were  connected 
with  the  steamboats  did  not  have  the  right  kind  of  spirit.    I  have  been 
in  hopes  someone  would  come  along  aud  build  some  steamboats  that 
coald  do  some  business  on  this  river.    There  is  enough  business  now 
to  pay  to  run  two  boats  between  most  every  town  on  the  river — for  in- 
stance, between  here  and  Yankton,  between  Yankton  and,  say,  Gastralia 
or  Wheeler,  Yankton  and  Chamberlain.    There  is  always  business 
enough  that  a  steamboat  can  get  from  the  opposite  side  of  the  river 
from  a  railroad  and  bring  down. to  the  next  railroad  station  for  just 
what  it  will  cost  to  cross  on  the  river.    It  costs  10  cents  a  hundred 
almost  anywhere  to  cross  the  river  on  a  ferry,  and  that  10  cents  will 
pay  a  steamboat  that  is  in  the  business  to  bring  it  down  to  the  next 
railroad  crossing  and  deliver  it  to  the  railroad  there  and  take  whatever 
they  may  have  for  towns  on  the  other  side  and  deliver  it  and  bring 
their  produce  to  the  next  station,  and  so  on. 

Q.  But  steamboat  men  haven't  looked  at  it  in  that  light. — A.  Fifteen 
years  ago  they  had  a  first-rate  thing,  and  they  thought  it  was  so  good 
that  nobody  could  get  it  away  from  them;  they  thought  the  railroads 
were  rather  weak  institutions  and  had  to  dig  for  their  lives;  but  they 
have  succeeded  in  getting  every  man  that  had  a  good  idea — an  idea 
that  would  enable  him  to  do  business  for  less  money — they  would  either 
get  the  business  by  buying  him  up  or  cheating  him  out  of  it,  or  getting 
it  somehow  or  other,  and  the  result  is  they  have  brought  down  the 
business  of  the  railroads  to  almost  perfection.  And  they  are  following 
the  same  course  yet.  When  I  came  up  the  river  on  the  Ul  Paso  (was 
going  up  for  the  fur  company),  she  had  the  same  kind  of  a  wet-behind 
wheel  that  we  have  to-day,  the  same  kind  of  big  valves,  the  same  kind 
of  a  furnace.  We  stopp^  at  every  bend  we  came  to  and  took  on  all 
the  wood  we  could  pile  on,  and  sometimes  hired  a  fiatboat  and  filled  that 
and  took  it  along.  That  sort  of  business  might  pay  when  money  was 
plenty,  but  when  it  got  down  to  brass  nails,  as  we  say,  that  wouldn't 
go,  they  were  left.  If  I  was  a  young  man  I  think  I  could  put  a  scheme 
into  execution  that  would  carry  the  business  and  make  money  at  it; 
bat  I  am  too  old. 

Q.  I  wish  you  would  state  whether  or  not  you  think  the  reduction  of 
steamboat  navigation  is  attributable  to  competition  of  the  railroads  or 
to  less  water  in  the  river! — A.  There  is  no  doubt,  I  think,  but  what 
there  is  less  water  in  the  river  to-day  than  there  used  to  be,  but  I  don't 
think  the  difference  is  such  as  to  work  against  the  running  of  the  boats. 
I  think  there  is  an  abundance  of  water.  Don't  you.  Captain  t 
Captain  Sanborn.  I  think  there  is  just  as  good  depth,  probably. 
.  The  Witness.  And  after  there  has  been  a  fiood,  the  navigation  is 
always  poorer  than  before  the  flood,  because  of  this  cutting  out  of  the 
channel.  There  is  no  doubt  that  in  former  times  when  it  rained  hard 
there  were  more  sudden  rises,  perhaps,  in  the  river  than  there  are 
to-day.  The  amount  of  rain,  as  I  understand  it,  is  about  equal  to  what 
we  had  half  a  century  ago,  or  a  quarter  of  a  century,  anyway;  the 
difference  is  but  very  little;  the  average  perhaps  would  be  the  same. 
But  the  reason  the  river  doesn't  rise  immediately  after  a  heavy  rain  is 
because  our  prairies  are  cultivated,  and  the  soil  is  such  in  the  Missouri 
Valley  that  when  the  rains  fall  they  sink  right  down  into  the  ground 
and  it  takes  a  long  time  for  it  to  come  out  again  by  way  of  the  streams, 
and  I  think  that  really  helps  to  keep  up  the  river — acts  as  a  sort  of  a 
gauge. 

M  R  F 5 
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St.  Louis,  Mo.,  October  28j  1897. 

Lieut.  Col.  Amos  Stickney,  having  been  duly  sworn,  testified  aa 
follows : 

Examined  by  Mr.  Nelson  : 

Q.  Colonel,  are  you  president  of  the  Missouri  Kiver  Commission! — 
A.  I  am,  sir. 

Q.  How  long  have  you  occupied  that  position! — A.  Since  the  11th 
of  February,  1896, 1  believe.  Before  that  I  was  acting  president,  from 
January  14,  the  time  I  was  appointed  a  member  of  the  commission  to 
succeed  Colonel  Suter,  who  was  the  former  president. 

Q.  What  part  of  the  Missouri  Kiver  does  the  Missouri  Eiver  Com- 
mission have  in  charge! — A.  From  Sioux  City  to  the  mouth  of  tbe 
Missouri  Eiver. 

Q.  About  what  is  the  distance! — A.  About  800  miles. 

Q.  Approximately  what  is  the  distance  from  Sioux  City  to  Kansas 
City? — A.  Kansas  City  is  nearly  halfway  between  Sioux  City  and  the 
mouth  of  the  river,  about  390  miles  above  the  mouth. 

Q.  What  navigation,  if  any,  is  there  on  the  Missouri  River  above 
Kansas  City! — A.  There  is  very  little,  scarcely  any  at  allj  only  some 
boats  for  local  trading. 

Q.  But  there  is  no  regular  steamer  plying  up  and  down! — A.  No,  sir. 

Q.  There  hasn't  been  for  years,  has  there f — A.  Not  for  some  time; 
I  couldn't  say  just  ho\f  long.  I  could  only  say  by  reference  to  the 
records. 

Q.  Well,  there  is  none  now  and  hasn't  been  since  you  have  been 
president! — ^A.  No,  sir. 

Q.  No  business  up  and  down  the  river  on  that  reach.  From  Kansas 
City  to  Sioux  City,  have  any  improvements  been  made  on  the  river, 
aside  from  so-called  harbor  improvements!  By  harbor  improvements 
I  mean  such  as  are  made  in  front  of  towns  or  near  railroad  bridges, 
etc. — A.  There  have  been  detached  works,  usuallj^  for  the  protection 
of  banks,  to  stop  the  erosion  of  banks. 

Q.  That  has  been  only  in  isolated  places! — A.  Yes,  sir. 

Q.  Not  so  much  to  improve  navigation  as  to  prevent  the  land  from 
falling  into  the  river! — A.  It  prevents  the  land  from  falling  into  the 
river,  and  it  usually  fixes  the  channel  of  the  river,  but  not  always. 

Q.  Now,  you  understand  what  I  mean  by  harbor  improvements,  so- 
called! — A.  Yes,  sir. 

Q.  Aside  from  so-called  harbor  improvements,  at  what  places  have 
these  improvements  been  made,  and  of  what  nature! — A.  I  shall  have 
to  refer  to  the  records;  I  have  sent  for  them. 

Q.  In  these  matters  I  do  not  expect  you  to  be  absolutely  correct. — A 
I  shall  have  to  give  that  to  you  later.  Senator. 

Q.  All  right;  you  may  sui)ply  that.  Now,  at  what  points  between 
Sioux  City  and  Kansas  City  are  there  harbor  improvements!  There 
are  some  at  Omaha,  aren't  there! — A.  Yes;  since  I  have  been  on  the 
commission  there  has  been  work  just  above  Omaha,  on  the  Council 
Bluff's  side;  and  next  below  that,  at  Nebraska  City,  and  at  Leaven- 
worth. There  have  been  improvements  made  at  a  number  of  other 
points;  I  will  give  you  those  when  I  get  the  record. 

Q.  But  Nebraska  City  and  Council  Bluff's  are  the  main  points? — ^A. 
And  at  Leavenworth,  during  this  year.  Other  i)oints  for  previous  work 
will  be  given  from  the  records. 

Q.  What  is  the  nature  of  those  improvements,  and  the  purpose  of 
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them! — A.  The  improvement  at  Council  BluflFs  was  to  prevent  the  cut- 
ting away  of  the  bank  and  to  regulate  the  flow  of  the  river  past  a  cer- 
tain bend  where  the  river  had  cut  into  the  bank  and  made  a  bad  bend 
in  the  river. 

Q.  Was  it  indirectly  to  protect  a  railroad  bridge  there? — A.  No;  I 
can't  say  that  it  was.    It  was  to  protect  Council  Bluffs, 

Q.  The  town  !— A.  Yes. 

Q.  From  being  undermined! — A.  At  the  upper  part  of  Council  Bluffs 
the  river  had  cut  in  and  made  a  very  bad  bend. 

Q.  What  is  the  character  of  this  work — revetment  work,  as  it  is 
called? — A.  Some  of  it  is  revetment  work,  and  there  is  considerable 
dike  work. 

Q.  Revetment  work  is  of  willow  mattresses  with  stone  on  top,  or 
something  of  that  kind? — ^A.  Willow  mattress  under  water  and  a  stone 
covering  above  low  water. 

Q.  And  the  dike  work  is  something  like  wing  dams? — A,  They  are 
permeable  dikes,  built  of  piles.  At  this  particular  place  the  dikes  were 
thrown  out  from  the  shore  to  fair  up  the  channel  at  that  point  and 
tjhrow  it  out  of  this  bend. 

Q.  The  object  of  those  dikes  is  to  accomplish  about  the  same  purpose 
as  wing  dams  do  in  other  places,  is  it  not? — A.  That  is  what  they  are 
for,  usually.  They  are  usually  for  regulating  the  width  aud  the  direc- 
tion of  the  channel,  and  sometimes  to  protect  the  bank. 

Q.  Is  the  work  at  Leavenworth  and  Nebraska  City  of  the  same  char- 
acter?— A.  Yes,  sir;  this  year's  work  is. 

Q.  What  was  the  object  of  the  work  at  Nebraska  City? — A.  The 
object  of  the  work  that  was  put  in  (some  years  ago)  was  to  protect  a  bad 
bend  on  the  opposite  side  of  the  river  from  Nebraska  City;  then  addi- 
tional work  to  protect  a  bend  made  by  a  cut-oflf  which  was  threatening 
the  railroad  bridge  and  the  approaches.  The  work  that  is  now  contem- 
plated there  is  to  throw  the  river  out  of  the  .bend,  for  two  purposes : 
In  the  first  place,  to  fair  up  the  channel  at  that  point,  and,  secondly,  to 
prevent  its  falling  away  across  a  middle  bar  and  cutting  the  bank  on  the 
Nebraska  City  side.    That  work  is  projected,  but  not  completed. 

Q.  The  other  work  (at  Council  Bluffs)  is  completed? — A.  That  is 
completed. 

Q.  What  is  the  object  of  the  work  at  Leaven  worth? — A.  The  work  that 
has  been  put  in  there  this  year  is  to  protect  the  cutting  away  of  the 
point  on  the  Government  reservation  opposite  Fort  Leavenworth,  which 
was  having  a  bad  effect  in  two  or  three  ways.  In  the  first  place  it  was 
throwing  the  channel  away  from  the  Fort  Leavenworth  side,  also  threat- 
euing  the  railroad  bridge,  and  threatening  to  disturb  the  regimen  of  the 
river  below  in  front  of  the  city  of  Leavenworth.  Previous  work  will  be 
given  from  the  records. 

Q.  And  the  work  there  is  of  the  same  character  as  at  these  other 
places? — A.  It  is  dike  work  this  year.  In  previous  years  both  dike 
work  and  revetment. 

Q.  Is  that  completed? — A.  The  work  projected  this  year  is  just  about 
completed  now — that  is,  it  is  completed  as  far  as  we  could  go  with  it  at 
present.    It  may  need  some  extension. 

Q.  Could  you  give,  in  round  numbers,  about  the  cost  of  these  differ- 
ent improvements  where  they  are  completed,  or  the  contemplated  cost 
where  they  are  not  completed? — A.  Yes,  sir.  I  have  records  of  all 
those  places  on  the  river.    I  would  have  to  refer  to  the  records. 

Q.  Will  you  please  supply  that,  as  to  Council  Bluffs,  Leavenworth, 
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Nebraska  Gity,  and  Atchison,  so  it  can  be  incorporated  in  the  testi- 
mony?— ^A.  Yes,  sir. 

Q.  I  wish  you  wonld  prepare  for  ns  a  statement  giving  all  the  points 
between  Kansas  Oity  and  Sionx  City  where  improvements  have  beea 
made  by  the  Missonri  Biver  Commission,  the  cost  of  those  improve- 
ments, and  their  nature.  State,  for  instance,  whether  it  is  dike  work 
or  revetment  work,  or  both,  and  whether  it  is  what  is  called  harbor 
improvement  or  simply  work  to  improve  the  channel  of  the  river. 

In  answer  to  the  last  question  witness  submitted  the  following  state- 
ment, marked  Exhibit  6: 

Exhibit  6. 

List  of  looaliiiet  an  ike  MUtouri  River  between  Sioux  City,  Iowa,  and  Eaneaa  City,  Mo., 
where  improvemenia  have  been  made  by  the  United  Siatee,  with  character  of  improvement, 
and  appropriatione, 

OMAHA,   NEBR.,   AND  COUNCIL  BLUFFS,   IOWA. 
(060  miles  above  mouth.) 

Object  ofworJc-^ln  1878  a  cnt-off  of  a  bend  16  miles  in  length,  immediately  abo^ 
Omaha,  ooonrred,  resolting  in  a  greatly  increased  local  slope  and  yelocity  and  con- 
sequent increased  rate  of  caving  of  both  banks.  This  caving,  if  allowed  to  continae, 
would  eventually  result  in  throwing  the  steamboat  channel  obliquely  across  the 
Union  Pacific  Railroad  bridge. 

All  the  work  done  by  the  United  States  has  been  directed  to  maintaining  the  bank 
lines  and  the  steamboat  channel  in  a  position  at  right  angles  to  this  bridge  and  also 
to  that  of  a  later  one  completed  in  1888. 

By  revetment  of  the  banks  much  valuable  property  on  both  sides  of  the  river  has 
been  incidentally  protected,  the  safety  of  the  bridges  assured,  and  a  deep-waterfront 
preserved  for  the  oity  of  Omaha.  On  the  Council  Bluffs  side,  especially,  the  recent 
extensive  revetment  and  dike  work  have  protected  the  erosion  of  the  banks. 


1 

Aeference  to  Chief 
of  Engineers*  re- 
ports. 

Appropria- 
tions and 
allotments. 

• 
Character  of  work. 

1878 

$80,000 
50,000 
20,000 
30,000 

20,000 

1879 

Banks  revetted  4.600  linear  feet  on  l^ebraslca  side. 

1880 

Banks  revetted  15.000  linear  feet  on  Iowa  side. 

1881 

Temporary  floating  bmsb  dikes  built,  and  revetment  work  kept  in 
repair. 

1882 

1883 

1884 

1888 

150,666 
85,000 
30,000 
16,800 
75,000 

1890 

Iowa  bunk  revetted  in  l)end  above  Omaha.  26.800  linear  feet. 

1892 

1893 

1894 

1895 

A  system  of  spur  and  training  pile  dikes  built  to  screen  a  pocket  in 
Iowa  bank  caused  by  failure  of  revetment. 

1896 

40,000 

1897 

PLATTSMOUTH,  NEBR. 

(635  miles  above  month.) 

Object  of  work, — To  train  the  river  in  front  of  Plattsmouth,  and  improve  the 
approach  to  the  railroad  bridge. 


Reference  to  Chief 
of  Engineers*  re- 
ports. 

Appropria- 
tions. 

Character  of  work. 

1880 

$10,000 
10,000 

Temporary  wire  screen  and  brush  dikes  built. 

1881 
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KSBBA8KA  CITY,  NEBR.,  AND  EASTPORT,  IOWA. 
(008  miles  above  mouth.) 

Object  of  work, — The  preserration  of  the  water  front  of  Nebraska  City  by  the  main- 
tenance of  the  bank  line  on  the  Iowa  side  and  the  rectlAcation  of  the  channel  line 
•bore. 

A  considerable  amonnt  of  railroad  property  was  protected  by  the  revetment. 

In  1886-87  the  riyer  abandoned  the  bend  on  the  Iowa  side  and  ran  through  the 
chute  iu  front  of  the  town ;  sabseqnent  work  was  placed  to  hold  the  bank  of  the 
island  opposite  Nebraska  City,  whion  if  allowed  to  continne  to  cave  would  endanger 
the  safety  of  the  bridge,  prodnce  an  oblique  channel  through  it  and  result  in  caving 
on  the  Nebraska  City  front. 


Xflference  to  Chief 
of  £]igiiieen'  re- 
ports. 

Appropria- 
tions and 
allotments. 

Character  of  work.                                       ^ 

1876 

$15,000 
40,000 
80.000 
14,000 
20,000 
86,832 

1878 

Temportury  floating  dikes  and  other  expedients  boiit  for  rectifloation 
of  channels. 

Ig79 

1880 

lj»l 

17,600  linear  feet  revetment  placed  on  Iowa  bank  in  Eastport  bend. 

1882 

1883 

1888 

75,000 
10,500 

5,750  linear  feet  revetment  placed  on  island  opposite  Nebraska  City. 

1880 

1801 

1886 

6,000 
25.000 

Construction  of  3  dikes  to  check  enlargement  of  a  pocket  formed  at 

1887 

head  of  revetment  of  Nebraska  City  Island. 
Constmction  of  3  dikes  to  regulate  the  channel. 

■ 

BROWNVILLE,   NBBR. 

(578  miles  above  mouth.) 

Object  of  work. — The  original  project  contemplated  a  considerable  bank  revetment, 
bnt  appropriations  being  too  smAlf,  efltorts  were  made  to  rectify  the  channel  by  clos- 
ing chute  Dehind  island. 


Beference  to  Chief 
of  Engineers'  re- 
ports. 

Appropria- 
tions. 

Character  of  work. 

1880 

$10,000 
10,000 

1881 

Temporary  wire  screens  and  brush  dikes  built  across  Sonora  Island 
Chute. 

1882 

RULO,  NBBR. 
(537  milee  above  mouth.) 

Object  of  work. — The  protection  from  frirther  caving  of  the  Missouri  bank  3  miles 
sbove  the  railroad  bridge. 


Reference  to  Chief 
of  Engineers' re- 
ports. 

Appropria- 
tions. 

Character  of  work . 

1888 

$50,000 

1890 

4,922  linear  feet  of  revetment  placed  on  left  bank. 

1881 

ST.  JOSEPH,  MO. 
(480  miles  above  mouth.) 

Object  of  work, — Primarily  the  protection  of  the  banks  from  caving  and  the  possible 
formation  of  a  ont-off  which  woald  leave  8t.  Joseph  an  inland  town  and  its  bridge 
•panning  a  slough. 

A  cut-off  occurred  at  Amazonia,  above  St.  Joseph,  in  1880,  and  increased  the  rate  of 
bank  caving. 

All  the  work  has  been  that  of  bank  protection  by  revetment  and  rectification  of 
channel  by  dike  work,  with  a  view  of  subserving  first  the  interests  of  navigation 
and  at  the  same  time  the  protection  of  local  property. 
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The  work  done  at  St.  Joseph  woald  entirely  fit  in  with  a  scheme  of  general  improvi 
ment  of  the  river. 


Reference  to  Chief  >  Appropria- 
of  Engineers'  re-  i   tions  and 
I>ort0.  nllotmeuta. 


1876. 
1877. 
1878. 
1879. 


1880. 
1881. 
1882. 
1883. 
1884. 
1885. 
1886. 
1887. 
1888. 
1889. 
1890. 
1891. 
1892. 
1893. 
1894. 
1895. 
1896. 


$10,000 


50,000 
9,000 


20,000 
20,000 


105,000 


65,000 


101, 000 


30,000 
22,000 


Character  of  work. 


Banks  revetted  in  Elwood  Bend  near  hridge  company's  spnr  dikes. 

The  following  amounts  of  revetment  were  placed  on  banks  in  bend* 
above  St.  Joseph  and  kept  in  repair : 

Linear  feet. 

Elwood  Bend 14,740 

Belmont  Bend 14,246 

BontonBend W,332 

St.  Joseph  front 2,000 

TotAl 50,818 

A  considerable  amount  of  dike  work  was  also  bailt,  having  for  its 
object  the  training  of  the  channel,  as  well  ns  for  prutection  of  tiie 
banks,  but  nearly  all  of  it  has  been  destroyed  by  floods  and  ioe. 


a  An  allotment  of  $324,000  from  the  appropriation  of  1882  was  expended  between  Charleston,  Kans. 
(27  miles  above  St.  Joseph),  and  Lexington,  Mo. 


ATCHISON,   KANS. 
(448  miles  above  month.) 

Object  of  irorXr.— The  protection  of  the  Missouri  bank  above  the  railroad  bridge 
against  erosion  and  the  straightening  of  the  channel  approach  to  the  bridge.  The 
left  bank  continued  to  cave  until  it  formed  a  deep  bend,  imperiling  the  safety  of  the 
bridge  and  rendering  it  ^vholly  impassable  to  steamboats. 

A  cut-oif  occurring  in  1891  in  the  bend  above  caused  an  increased  velocity  of  flow 
and  rate  of  bank  cutting. 

In  1895  the  river  abandoned  the  old  bend  and  took  its  conrse  through  the  chnte  of 
Atchison  Island,  forming  a  new  channel  very  favorable  in  its  approach  to  the  bridge. 
Great  changes  have  occurred  since  this  last  cut-off,  and  the  object  of  contemplated 
work  will  be  to  train  the  channel  by  dikes  or  other  works  not  yet  planned  into  a 
suitable  and  permanent  approach  to  the  draw  opening  of  the  bridge  and  prevent 
the  river  from  wander;  ng  back  and  forth  for  some  miles  above. 


Reference  to  Chief 
of  Engineers'  re- 
porta. 


Appropria 
tions  and 
allotments^ 


1878. 
1879. 
1880. 
1881. 
1882. 
1883. 
1888. 
1889. 


$20,000 
20,000 
20,000 
20,000 
(a) 


75,000 


Character  of  work. 


1894. 
1895. 

1896. 


Missouri  bank  revetted  for  a  length  of  8,822  linear  feet. 
Temporary  wire-screen  dikes  built  for  diverting  channel. 


Missouri  bank  revetted  for  a  length  of  1,954  feet.  Permeable  pile 
dikes,  aggregating  3,564  linear  feet,  placed  on  Missouri  side  te 
induce  accretion  and  to  direct  channel  at  right  angles  to  bridge 
line. 

Missouri  bank  revetted  for  a  length  of  6,300  linear  feet,  the  dikes  of 
1888  and  1889  having  been  washed  out. 


a  An  allotment  of  $324,000  from  the  appropriation  of  1882  was  expended  between  Charleaton,  Sana. 
(27  miles  above  St.  Joseph)  and  Lexington.  Mo. 
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FORT  LEAVENWORTH  AND  LEAVENWORTH,  KANS. 

(424  to  422  miles  above  the  mouth.) 

Obieet  of  toorJc, — The  earlier  work  contemplated  the  restoring  of  the  river  to  as 
stable  a  regimen  as  the  available  means  allowed  by  the  revetment  of  the  Missoari 
shore  in  the  bend  above  the  fort,  where  excessive  caving  was  going  on,  and  the  rec- 
tification of  the  channel  by  the  nse  of  floating  dikes  to  induce  fill. 

The  work  was  very  successfnl  while  it  lasted,  but  in  the  absence  of  repairs  much 
of  it  was  destroyed  uy  floods  and  ice  and  was  replaced  by  new  revetment  work  in 
im-90. 

The  work  of  1895-96  was  the  building  of  two  permeable  pile  dikes  on  the  Missouri 
side  between  the  two  bridges,  closing  one  of  the  two  existing  channels  and  throwing 
il  to  the  Leavenworth  side,  thus  giving  it  a  better  direction  to  the  draw  opening  of 
the  lower  bridge  and  incidentally  protecting  the  left-bank  approach  and  shore  pier 
of  that  bridge. 

The  work  of  1897,  consisting  of  three  permeable  pile  dikes  jutting  from  the  Mis- 
aouri  shore  above  the  fort,  has  for  its  object  the  throwing  of  the  current  toward  the 
Kansas  side  and  the  eroding  of  the  bar  which  had  formed  in  front  of  the  fort  landing 
and  the  preservation  of  the  point  on  the  Missouri  side  which,  if  allowed  to  cave  far- 
ther, would  make  steamboat  passage  through  the  bridge  difficult  and  endanger  the 
safety  of  the  structure,  besides  having  a  deleterious  e£&ct  on  the  river  between  the 
two  bridges  and  in  front  of  Leavenworth. 


Reference  to  Chief 
of  EDgineere'  re- 
portA. 

Appropria- 
tions. 

Character  of  work. 

1878 

$25,000 
10,000 

8,000 
8,000 

UT9 

Nearly  13,000  linear  feet  of  reretment  placed  on  Missonri  shore  of 
Bee  Creek  Bend.  <  Much  of  this  was  destroyed  by  the  floods  of  1881 
and  1883. 

1880 

1881 

18«2 

1888 

75,000 

1880 

Heavy  revetment  of  Bee  Creek  Bend ;  6,658  linear  feet  placed. 

I8M 

28,000 

1885 

Two  permeable  pile  dikes  on  Missonri  side,  between  the  bridges, 
aggregating  2.010  feet  in  length. 

1886 

15,000 

1887 

Three  permeable  pile  dikes  on  Missonri  side  above  the  Fort  bridge. 

KANSAS  CITY,  MO. 
(390  miles  above  mouth.) 

Object  of  icorfe.^Previons  to  1882,  when  the  first  appropriation  for  a  systematic 
improvement  of  the  river  was  made  by  Congress,  the  work  carried  on  under  three 
small  appropriations  consisted  of  revetment  of  banks  in  bends  above  the  city  and 
the  use  of  temporary  floating  dikes  with  a  view  of  stopping  the  extensive  erosion, 
which  waa  not  only  endangering  large  commercial  interests  and  the  safety  of  the 
railroad  bridge,  but  was  rendjering  navigation  difficult  and  hazardous,  especially 
in  the  vicinity  of  the  bridge.  At  that  date  the  engineer  officer  in  charge,  in  carrying 
OQt  the  scheme  for  a  systematic  improvement,  decided  on  Kansas  City  as  the  proper 
starting  point  for  snch  work,  and  this  view  was  adopted  by  the  Missouri  River  Com- 
miasion,  created  by  the  act  of  July  5,  1884. 

Ab  far  as  the  succeeding  appropriation  acts  would  allow  this  plan  was  carried  out 
np  to  1890,  when  the  act  of  that  year  directed  that  the  work  of  systematic  improve- 
meat  should  proceed  from  the  mouth  up  in  reaches  to  be  determined  by  the  commis- 
sion and  approved  by  the  Secretary  of  War. 

The  work  at  Kansas  City  was  then  suspended,  except  some  repair  and  slight 
extension  of  existing  works. 

The  improvement  was  carried  below  Kansas  City  only  about  i  miles,  while  the 
work  above  extended  into  Little  Platte  Bend,  about  13  miles. 

The  work  consisted  both  of  revetment  and  of  permeable  pile  dikes  having  in  view 
the  rectification  of  channel  and  the  holding  of  banks  with  the  consequent  protection 
of  local  interests  as  incidental.  The  work  was  successful  but  has  deteriorated  in 
the  abaence  of  repairs. 
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Beference  to  Chief 
of  Engineers'  re- 
ports. 


1879. 
1880. 
1881. 
1882. 
1883. 
1885. 
1886. 
1887. 
1888. 
1889. 
1890. 
1891. 
1892. 
1893. 


Appropria- 
tions and 
allotments. 


130,000 
25,000 
20,000 
(a) 


110,000 


Character  of  work. 


Light  revetments  of  banks  in  Kaw  and  Qnindaro  bends. 
Temporary  brash  dikes  bnilt  in  Eaw  Bend  to  indaoe  flU. 
Bevetments  in  Kaw  bend  extended. 

Bevetment  of  banks  above  Kansas  City :                           Linear  feet. 
Kaw  Bend 10,094 

SoindaroBend 9,760 
ittle  Platte  Bend 7,770 

Bevetment  of  buiks  below  Kansas  City: 

East  Bottoms 7.035 

Harlem 5,436 

Dike  work: 

Little  Platte  Bend 2,066 

East  Bottoms 1,066 

Harlem 6,120 


o  An  allotment  of  $324,000  from  the  appropriation  of  1882  was  expended  between  Charleeton,  Kau. 
<27  miles  above  St.  Joseph),  to  Lexington,  Jao. 

Q.  My  understanding  is,  Colonel,  that  there  has  been  no  systematic 
effort  to  improve  the  river,  as  a  river,  between  Kansas  City  and  Sioax 
City? — ^A.  Efforts  have  been  spasmodic;  yes;  that  is,  work  was  at 
places  separated  from  each  other — not  continuous. 

Q.  That  the  improvements  have  been  simply  to  protect  certain  places 
against  inroads  of  the  river,  and  not  for  the  purposes  of  navigation? — 
A^  Yes,  sir;  largely  for  that,  though  they  had  some  effect  on  naviga- 
tion, and  in  some  places  would  fit  into  a  general  scheme  of  improvement 

Q.  That  is  why  I  make  a  distinction  between  these  two  reaches  of 
the  river:  And  you  have  already  stated  that  there  is  really  no  steam- 
boat commerce,  to  speak  of,  between  Kansas  City  and  Sioux  City? — 
A.  I  will  refer  to  our  records  and  give  you  a  statement  as  to  just  what 
kind  of  commerce  there  is  and  what  it  amounts  to.  I  would  rather  do 
that  than  to  answer  the  question  offhand,  because  on  that  part  of  the 
river  they  sometimes  put  on  a  small  boat  at  some  place  for  a  little 
while  and  take  it  off  again.  During  the  last  two  seasons  (since  I  have 
been  a  member  of  the  commission)  the  commission  has  done  no  work 
above  Omaha. 

In  further  answer  to  the  last  question,  witness  submitted  the  follow- 
ing statement,  marked  Exhibit  H. 


Exhibit  H. 

Number  and  approximate  tonnage  of  steam  and  gasoline  veaseU  engaged  in  trade  on  M%$- 
80uH  River  between  Kansas  City,  Mo,f  and  Sioux  Cityj  lowa^  for  rartotM  years f  indud- 
ing  those  engaged  in  ferriage. 


Year. 

Number. 

Tonnage. 

1891 

11 
9 

10 
8 
0 
6 

713 

1892 

819 

HJ93 ^ 

516 

1894 , 

281 

1895 

200 

1896 

■••.....•.•••.....J... 

274 

The  smaller  vessels  usually  tow  barges,  which  are  not  included  in  the  above  table. 
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Amoftnt  of  hunnesa,  not  including  ferriag€f  carried  on  ike  Missouri  River  hetioeen  Kansas 
Ciiy,  Mo,,  and  SUmx  City,  Iowa,  for  the  years  1891  to  1896,  inclusive. 


Year. 


m 
un 

106 


Total 

Average 

prod  acts 

distance 

carried. 

carried. 

Tout. 

Milet. 

31,249 

2.8 

30, 189 

3.9 

80,746 

2.1 

17,277 

4.1 

15,144 

8.2 

12, 771 

3.5 

Number 

of 
vessels, 
steam  or 
gasoline. 


2 
3 
3 
2 
3 
4 


The  traffic  with  barges  is  included  in  the  totals,  and  also  that  of  timber  rafts.  A 
small  portion  of  trade  above  Sioux  City  is  included  in  the  totals  of  1^2. 

Q.  Dnring  that  time  it  has  done  really  no  river  work,  except  between 
Omaha  and  Kansas  City — no  real  work  except  to  stop  up  these  little 
holes  f — A.  We  have  done  no  systematic  work  of  improvement  up  there, 
bat  the  work  done  during  the  last  two  seasons  is  all  helpful  for  chan- 
nel improvement. 

Q.  No  work  that  you  could  say  was  for  the  purpose  of  making  it  a 
navigable  river,  but  rather  to  prevent  the  river  from  doing  harm  in 
certain  places? — A.  Yes;  but  I  think  we  ought  to  bear  in  mind  the  fact 
that  those  places  generally  where  the  bank  is  protected  are  where 
the  channel  of  the  river  is — are  where  the  strong  current  strikes  the 
bank,  and  in  protecting  the  bank  and  holding  it  you  often  fix  the 
channel  of  the  river  along  there,  and  in  that  way  that  work  might  be 
considered  to  aid  in  the  improvement  of  navigation. 

Q.  Yes;  indirectly. — A.  Indirectly,  yes. 

Q.  What  is  the  distance,  in  round  numbers,  from  Kansas  City  to 
Sioux  City  t — A.  It  is  about  400  miles. 

Q.  And  from  Kansas  City  to  St.  Louis!— A.  About  400— it  is  390  and 
a  firaction. 

Q.  Is  there  any  steamboat  navigation  of  any  consequence  on  the 
Missouri  Eiver  between  Kansas  City  and  the  mouth  f — A.  Only  some 
small  boats  running  between  local  points. 

Q.  No  through  navigation  ? — ^A.  Just  at  this  time  there  is  no  through 
navigation. 

Q.  And  hasn't  been  for  some  years,  has  there! — A.  Yes,  sir;  for  a 
part  of  the  way.  There  have  been  steamers  running  from  St.  Louis  up 
to  about  the  vicinity  of  Arrow  Eock. 

Q.  How  far  up  is  that! — A.  That  is  above  Jefferson  City— about  221 
mUes  up  from  the  mouth. 

Q.  You  say  there  has  been  some  navigation  up  there.  One  boat  or 
more! — A.  Well,  one  boat  at  a  time,  you  might  say,  that  was  running 
regularly. 

Q.  How  many  trips  has  it  made  in  the  -course  of  the  season! — A. 
When  they  were  running  I  think  they  made  weekly  trips. 

Q.  How  long  since  they  quit  running! — A.  The  boat  that  was  in 
that  trade  was  destroyed  by  the  cyclone  here  over  a  year  ago. 

Q.  And  there  has  been  none  since! — A.  There  has  been  no  boat 
since;  that  is,  no  boat  that  goes  any  distance  up  the  river. 

Q.  Isn't  it  a  fact.  Colonel,  that  there  is  really  no  through  steamboat 
navigation  on  the  Missouri? — A.  Practically  none. 

Q.  There  is  nothing  but  ji  few  very  small  steamers  plying  between 
local  points! — ^A.  That  is  all.    I  noticed  in  the  paper  yesterday  (I  don't 
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know  whether  there  is  any  truth  in  it  or  not)  that  a  line  was  to  be 
establislied  next  year  to  Kansas  City. 

Q.  What  is  the  stage  of  the  water  in  the  Missouri  Biver  from  Kansas 
City  downl — ^A.  Exceedingly  low — almost  down  to  the  lowest  stage 
that  ever  was  known. 

Q.  How  mucli  water  in  the  channels! — A.  Well,  as  a  general  thing 
there  can  be  found  channels  in  the  Missouri  Kiver  with  nearly  three 
feet  of  water. 

Q.  Hardly  that  now,  is  there? — ^A.  Well,  almost  everywhere  there  is. 
There  are  some  shoaler  places. 

Q.  Your  snag  boat  went  up  to  Kansas  City  recently.  How  much 
does  your  snag  boat  drawf — A.  Three  feet. 

Q.  Did  she  have  any  difficulty  in  going  upt — A.  Yes  5  she  had  diffi- 
culty in  going  up  at  several  places. 

Q.  Please  state  the  general  nature  of  the  improvements  you  have 
been  making  on  the  river  between  Kansas  City  and  the  mouth. — A. 
The  principal  improvements  have  been  in  the  line  of  what  is  called 
the  systematic  improvement  of  the  river — of  the  first  reach.  There  bas 
also  been  some  work  at  detached  points. 

Q.  You  have  divided  it  int(k  three  reaches,  haven't  you! — ^A.  Yes,  sir; 
three  reaches  to  Kansas  City,  and  three  from  Kansas  City  to  Sioux 
City. 

Q.  The  first  reach  extends  from  the  mouth  how  far  up! — A.  Origi- 
nally it  was  to  the  Osage  River,  but  it  was  carried  a  little  farther  than 
that,  just  above  Jefferson  City,  to  reach  a  suitable  place  for  beginning. 
There,  in  the  upper  part  of  the  reach,  is  where  the  work  has  been  done 
iu  that  reach. 

Q.  Has  any  work  been  done  on  the  middle  reach! — A.  No,  sir;  that 
is«  no  systematic  work. 

Q.  Where  does  the  second  reach  extend  from! — A.  From  the  end  of 
the  first  reach,  I  think,  to  Grand  River,  although  I  am  not  certain  of 
it;  I  am  not  sure  as  to  the  exact  limit  of  that  reach. 

Q.  No  work  has  been  done  on  that! — A.  No  systematic  improvement 
work  has  been  done  on  that. 

Q.  On  the  reach  up  to  Kansas  City  there  was  some  work  done  some 
years  ago,  wasn't  there! — A.  In  the  vicinity  of  Kansas  City;  yes,  sir: 
and  just  above  and  below  Kansas  City. 

Q.  Nothing  has  been  doi:e  of  recent  years  on  that  reach  at  all! — A. 
No,  sir.  In  1891  work  was  commenced  on  the  systematic  improvement, 
beginning  just  above  Jefferson  City,  and  was  carried  on  energetically 
for  the  four  or  five  years  when  there  were  large  appropriations,  down 
to  the  Gasconade  River,  a  distance  of  about  45  or  46  miles. 

Q.  Below  Jefferson  City! — A.  Yes,  sir. 

Q.  On  the  west  side  of  the  river,  between  Kansas  City  and  St.  Louis, 
there  are  two  principal  streams,  are  there  not,  the  Gasconade  and  the 
Osage! — A.  Yes,  sir. 

Q.  Does  the  Meramec  River  empty  into  the  Missouri! — A.  No,  sir; 
those  are  the  principal  rivers,  and  then  there  is  the  Lamine  above  them. 

Q.  Now,  you  say  on  the  second  reach  there  have  been  no  improve- 
ments at  all ! — A.  There  has  been  no  systematic  work ;  work  has  been 
done  at  detached  places. 

Q.  And  since  when  were  the  improvements  suspended  on  the  upper 
reach? — A.  I  think  it  was  in  1892. 

Q.  And  since  1892,  or  about  that  time,  there  have  really  been  no 
improvements  on  the  upper  reach! — A.  Except  at  detached  points; 
there  has  been  no  systematic  work. 

Q.  There  have  been  so-called  harbor  improvements! — A.  Yes. 
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Q.  And  the  improvements  since  1890  on  the  lower  reach  have  been 
below  Jefferson  City  t — A.  Below  Jefferson  City.  Well,  startiug  from 
a  point  a  short  distance  above  Jefferson  City  (4  or  5  miles),  and  work- 
ing downstream. 

Q.  Down  to  the  month  of  the  Gasconade! — A.  To  the  month  of  the 
Gasconade,  and  this  year  a  little  detached  work. 

Q.  What  has  been  the  nature  of  that  work! — A.  That  work  has  been 
an  almost  complete  rectification  and  control  of  the  river  to  form  chan- 
nels for  navigation  and  prevent  destruction  of  land. 

Q.  Making  a  narrower  channel! — A.  Yes,  sir. 

Q.  Does  it  consist  of  what  you  call  dikes,  or  what  we  call  wing  dams 
op  the  Mississipjn! — ^A.  Yes;  permeable  pile  dikes  to  contract  the 
channel,  and  revetments  on  the  banks  to  protect  the  banks,  and  some 
bank  heads. 

Q.  Have  those  revetments  been  in  the  nature  of  riprapping,  or  have 
they  been  simply  willow  mattresses  with  rock  on  top! — A.  Mattresses 
weighted  down  with  rock  under  water,  and  rock  above  low  wat-er  on 
the  bank. 

Q.  What  has  been  the  result  of  that  work,  so  far  as  you  know  ! — A. 
The  result  of  it,  where  it  has  been  completed,  has  been  to  make  a  very 
decided  improvement. 

Q.  To  narrow  and  deepen  the  channel! — A.  Yes.  sir. 

Q.  Would  the  effect  of  it  be  to  scour  and  make  the  channel  deeper! — 
A.  Where  the  width  is  contracted  that  is  the  effect 

Q.  Taking  the  year  through — not  merely  the  flood  period — has  there 
been  a  gradual  diminution  in  the  supply  of  water  in  the  Missouri  Biver, 
of  recent  years,  or  has  there  been  as  much  of  recent  years  as  there  was 
before! — A.  That  is  a  question  I  have  never  investigated.  I  don't  sup- 
pose there  has  been  any  very  great  diminution. 

Q.  Are  there  any  points  on  the  Missouri  Biver  between  here  and  Sioux 
City,  or  on  any  of  its  chief  tributaries  on  that  reach  of  the  river,  tliat 
would  afford  large  holding  grounds  suitable  for  good-sized  reservoirs! — 
A.  I  am  unable  to  answer  that  question,  because  it  is  a  matter  I  have 
not  yet  investigated.  The  subject  has  never  come  up  with  this  commis- 
sion since  I  have  been  a  member,  but  Captain  Chittenden  has  been 
making  some  examinations  under  my  direction.  His  report  has  not  yet 
been  submitted. 

Q.  Are  there  any  places  within  the  bottoms  of  the  Missouri  Biver 
where  reservoirs  could  be  made! — A.  None  that  1  know  of  that  would 
be  of  any  considerable  consequence  in  controlling  the  river. 

Q,  Are  there  any  places  on  the  Kaw  (or  Kansas)-  Biver,  or  on  the 
Platte,  or  the  Gasconade,  or  the  Osage ! — A.  Well,  the  first  two  of  those 
rivers  are  not  in  our  jurisdiction ;  the  Gasconade  and  Osage  are,  but  the 
other  rivers  are  not. 

Q.  Are  there  any  places  you  know  of  on  the  Gasconade  or  the  Osage 
that  would  afford  good  ground  for  suitable  reservoirs! — A.  No,  sir: 
I  think  not;  nothing  of  any  extent,  though  I  have  not  investigated 
that. 

Q.  What  is  the  character  of  the  floods  on  the  Missouri  Biver  here! 
Were  they  unusually  high  last  spring  as  compared  with  former  years! — 
A.  They  were  not  unusually  high,  but  the  early  flood  was  rather 
extended  in  time  on  this  lower  river. 

Q.  Of  long  duration! — A.  Yes;  but  there  was  no  excessive  increase 
in  the  volume  of  water  at  any  one  time. 

Q.  It  didn't  exceed  in  height  other  periods  of  high  water  ! — A.  No,  sir. 

Q.  In  fact,  not  as  high! — A.  No,  sir. 

Q.  The  chief  distinguishing  feature  of  it  was  the  long  duration  of  the 
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flood,  was  it  not! — A.  Yes;  the  spring  flood  was  rather  longer  than 
usual. 

Q.  At  what  time  do  you  have  the  spring  flood  here — what  time  does 
it  reach  the  lower  Missouri! — A.  It  varies;  but  about  the  latter  part  of 
March — the  latter  part  of  March  to  some  time  in  April. 

Q.  Have  you  any  idea  from  what  tributaries  of  the  Missouri  Biver 
the  chief  floods  are  derived! — A.  I  think  the  largest  part  of  the  spring 
flood  comes  down  the  main  river — a  general  contribution  from  all  the 
tributaries — but  occasionally  in  this  lower  river  w.e  get  a  very  excessive 
flood,  which  is  of  very  short  duration,  out  of  the  Osage. 

Q.  The  Osage  starts  away  back  in  Kansas  or  in  the  Indian  Territory, 
doesn't  it! — A.  Yes;  and  comes  in  a  few  miles  below  Jefferson  City. 

Q.  That  is  subject  to  floods  occasionally! — A.  Yes,  sir.  Sometimes 
we  have  a  very  sharp  flood  with  a  great  deal  of  water  coming  out  of 
that  river,  but  it  is  of  very  short  duration. 

Q.  How  is  the  Gasconade! — ^A.  We  don't  usually  get  so  much  out  of 
that. 

Q.  That  starts  in  the  Ozark  Mountains  somewhere! — ^A.  Yes. 

Q.  How  about  the  Platte f — A.  Well,  the  Platte  I  am  not  so  familiar 
with.  I  don't  know  about  that,  as  our  work  Uas  been  lower  down  since 
I  have  been  connected  with  the  river. 

Q.  In  your  opinioh  what,  if  anything,  can  be  done  with  the  waters  of 
the  Missouri  Biver  that  would  tend  to  diminish  or  lessen  the  floods  in 
the  lower  river  at  high  water!  Suppose  they  are  sufi'ering  from  floods 
in  the  lower  river.  The  Missouri  Eiver  contributes  a  certain  amount  of 
water.  Now,  what  can  be  done  by  way  of  checking  or  restraining  the 
Missouri  River  from  contributing  its  share  to  the  disaster! — A.  Well, 
the  question  of  floods  in  the  lower  river,  by  which  I  understand  yon  to 
mean  the  Lower  Mississippi  (where  the  greatest  devastation  occurs),  is 
quite  a  complex  one.  You  must  take  into  consideration  all  of  the  large 
streams  that  contribute  to  the  flood.  I  have  had  some  investigation 
made  on  that  point  and  have  had  some  diagrams  made  which  I  would 
like  to  show  to  you. 

Mr.  Nelson.  Well,  before  we  proceed  with  that  are  there  any  ques- 
tions you  would  like  to  ask  in  regard  to  the  Missouri  Biver^gentlemenf 

Examined  by  Mr.  Bebry  : 

Q.  Golonel,  with  a  reasonable  amount  of  money  do  yon  think  it  would 
be  possible  to  so  improve  the  Missouri  Kiver  as  to  make  it  practicable  for 
boats  drawing  about  3  feet  of  water  to  run,  during  low  water  and  at 
all  times,  from  here  to  Kansas  Oity! — A.  I  think  there  is  no  doubt 
whatever  about  the  possibility  of  getting  navigable  channels  with  suf- 
ficient depth  to  accommodate  good-sized  boats  drawing  3  feet  or  more. 
We  can  get  channels  from  5  to  6  feet  deep  at  the  lowest  stages.  That  has 
been  demonstrated  beyond  any  question  by  the  work  of  the  commission 
in  the  first  reach — from  Jefierson  City  down — and  the  only  point  is  the 
great  amount  of  money  it  has  cost  and  the  length  of  time  it  has  taken 
to  do  the  work.  The  commission  is  now  investigating  the  subject  of 
reducing  the  cost  very  materially  and  getting  equally  good  results.  I 
think  the  work  of  the  commission  during  this  year  will  develop  something 
in  that  regard.  The  cost  of  the  work  on  that  part  of  the  river  where 
the  improvement  is  nearly  completed  has  averaged  between  $40,000 
and  $45,000  per  mile.  My  hope  is  to  reduce  the  cost  to  something  less 
than  30  per  cent  of  that.  If  we  can  do  that  (and  I  think  this  year 
will  go  far  towara  demonstrating  what  we  can  do)  by  adopting  a  diflidr- 
ent  system  of  work,  I  think  there  will  be  no  question  about  the  possi- 
bility and  the  desirability  of  making  a  perfectly  safe  navigable  channel 
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to  Kansas  City,  and  at  the  same  time  prevent  the  destruction  of  hun- 
dreds of  thousands  of  acres  of  fertile  lands. 

Q.  To  what  do  you  attribute  the  decliue  of  steamboat  navigation  on 
the  Missouri  Eiver  from  what  it  formerly  was  ?  Is  it  attributable  to  the 
&ct  that  steamboats  can't  compete  with  the  railroads,  or  to  the  diffi- 
culty of  navigating  the  river! — A.  It  is  a  combination  of  both.  The 
Missouri  Biver  has  plenty  of  water  in  it  at  all  times  to  make  navigable 
channels,  and,  as  a  usual  thing,  there  is  a  channel  at  all  points  with 
about  three  feet  of  water  in  low  water.  But  that  channel  is  variable; 
it  changes  about  from  one  part  of  the  bed  to  another,  and  very  rapidly. 
Sometimes  overnight  a  channel  will  change  from  one  side  of  a  bar  to 
the  other  side.  The  consequence  of  that  is  that  the  navigation  is  haz- 
iffdous,  and  boats  are  unable  to  run  at  night,  and  I  think  the  insurance 
on  the  boats  is  so  heavy  that  it  is  found  not  profitable  to  run  the  boats, 
especially  when  there  are  railroads  running  along  the  river  that  can 
sarry  all  the  freight  that  is  offered.  But  if  the  river  were  safe  for  nav- 
igation, so  lines  could  be  put  in  and  run  with  regularity,  I  think  there 
is  no  question  but  that  there  would  be  considerable  commerce  developed 
m  the  river. 

Q.  Does  the  narrowing  of  the  channel  of  the  Missouri  Biver  tend  to 
leepen  the  channel,  to  scour  it  out  and  to  lower  the  bed,  or  is  the  effect 
3f  narrowing  the  channel  to  raise  the  bed  of  the  river! — A.  Without 
my  question  whatever  it  cuts  the  bed  down,  sometimes  as  much  as  10 
or  15  feet.  •  But  there  is  one  feature  about  the  lowering  and  raising  of 
the  bed  of  the  river  that  I  think  is  not  generally  understood  by  laymen. 
In  times  of  food,  when  the  velocity  of  the  water  is  very  great,  the 
tx>ttom  of  a  river  like  the  Missouri  or  the  Lower  Mississippi,  is  cut  out 
^ery  much;  quite.a  deepening  takes  place.  As  I  say,  in  the  Missouri 
Biver  we  have  deepenings  of  as  much  as  10  or  15  feet,  or  more.  And, 
as  the  flood  subsides,  the  moment  the  velocity  begins  to  get  less,  the 
material  that  is  carried  in  the  river  begins  to  deposit  on  the  bottom. 
A.8  the  velocity  still  further  decreases,  that  material  deposits  still  more. 
So  surveys  of  the  river  made  at  different  stages  of  the  river  and  in 
liferent  years  would  be  very  perplexing,  and  would  not  indicate  at  all 
^hat  had  been  going  on.  It  is  absolutely  necessary  that  comparative 
surveys  should  be  made  at  about  the  same  stage  of  the  river,  and 
ander  the  same  conditions  with  respect  to  rise  or  fall,  in  order  that 
reliable  comparisons  may  be  made.  That  is  very  strikiug  on  the  Mis- 
souri Biver  because  the  bottom  is  very  soft,  yields  very  readily  to  the 
ratting  force  of  the  current,  and  when  the  flood  is  at  its  maximum  we 
^t  these  very  great  depths,  but  as  soon  as  the  velocity  begins  to 
lecrease,  the  deposit  commences  and  the  bed  fills  up. 

Q.  Then  I  understand,  as  a  general  proposition.  Colonel,  that  the 
narrowing  of  the  channel,  either  by  levees  or  by  revetment  work,  or  by 
iny  other  kind  of  work,  on  the  Missouri  and  Lower  Mississippi,  does 
]ot  have  the  effect  of  raising  the  bed  of  the  river  over  and  above  what 
t  would  be  without  any  of  this  narrowing! — A.  I  think  that  would 
lave  to  be  qualified  a  little,  there  are  so  many  other  things  that  enter 
Dto  the  problem.  For  instance,  if  you  simply  contract  the  channel  at 
me  point,  or,  say,  for  a  few  miles,  you  might  get  a  very  different  effect 
ipou  the  river  above,  where  it  is  not  contracted,  than  if  that  contrac- 
ion  had  been  extended  for  a  considerable  distance.  I  don't  know 
rhetfaer  I  have  made  niyself  perfectly  clear  to  you  on  that  or  not. 

Q.  Ton  think  it  might  scour  it  for  a  few  miles  and  have  a  tendency 
0  raise  it  below  or  above! — A.  It  might  raise  it  at  some  other  point. 
Jut  where  you  have  a  very  soft,  yielding  bottom,  if  the  waterway  is 
iontracted  the  general  tendency  is  to  scour  the  bottom. 
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Examined  by  Mr.  Kelson  : 

Q.  At  high  water  it  scours  a  good  deal,  and  in  low  water  the  channel, 
where  the  deepening  has  been  going  on,  is  liable  to  fill  up  even  in  that 
place,  isn't  it? — A.  Yes;  but  if  you  take  the  river  where  it  is,  say, a 
mile  wide  and  contract  it  to  half  a  mile  in  width,  and  then  make  com- 
parative surveys  at  the  same  stage,  either  at  a  high  or  a  low  stage,  yon 
will  find  a  deepening  of  the  bed. 

Q.  But  that  channel  is  apt  to  be  as  variable  even  between  high  and 
low  water  as  at  other  places? — A.  Yes,  sir;  that  is,  it  will  scour  and  fill, 
but  it  will  be  deeper. 

Q.  Even  in  the  narrow  places! — A.  Every  variation  in  the  velocity 
of  the  water  makes  a  variation  in  the  bed  of  the  river,  whatever  the 
width. 

Q.  And  when  the  wat«r  is  very  low,  silt  is  as  apt  to  be  deposited 
there  as  anywhere! — A.  Well,  when  the  water  is  very  low  there  is  very 
little  silt  moving.  The  deposit  takes  place  while  the  water  is  goiug 
down  from  its  flood  height  to  a  lower  level.  When  it  gets  down  to  a 
low-water  level  there  is  very  little  material  moving  in  the  river  at  all, 
and  there  is  not  much  change;  of  course  there  is  some  little  change 
going  on  all  the  time,  but  the  depth  will  be  greater  in  the  narrower 
channel  than  it  was  in  the  wider  one. 

Examined  by  Mr.  Berry  : 

Q.  Have  you  done  any  dredging  work  on  the  Missouri!— «A.  No,  sir; 
we  don't  dredge  there  at  all. 

Mr.  Berry.  I  believe  that  is  all  I  care  to  ask  on  this  subject. 

The  Witness.  I  would  like  to  show  you  a  map,  before  you  leave  the 
subject  of  the  Missouri  River,  to  show  what  can  be  ^oue  and  what  has 
been  done  in  regulating  the  river. 

(Witness  then  explained  the  effect  of  certain  improvements  as  shown 
by  maps  produced  before  the  committee.) 

Examined  by  Mr.  Kelson  : 

Q.  What  is  the  length  of  the  reach  of  the  river  that  you  have 
improved  as  you  have  described! — A.  About  45  or  46  miles. 

Q.  And  how  much  have  you  expended  in  improving  that! — A.  That 
reach  has  cost  somewhere  (1  couldn't  tell  exactly)  an  average  of  between 
$40,000  and  $44,000  per  mile. 

Q.  For  the  45  miles!  —A.  Yes,  sir. 

Q.  Can  you  give  the  points  between  which  that  work  extends! — ^A. 
The  work  of  systematic  improvement  was  begun  at  a  point  about  5 
miles  above  Jefferson  City,  and  extended  to  the  mouth  of  the  Gasconade. 

Q.  A  distance  of  about  45  miles! — A.  That  is  about  it. 

Q.  And  it  has  cost  $44,000  a  mile! — A.  I  couldn't  tell  you  the  exact 
cost;  somewhere  between  $40,000  and  $44,000. 

Q.  Now,  you  speak  of  improving  the  river  on  a  different  plan  at  a 
reduced  cost.  Will  you  please  describe  the  dift'erence  between  the 
plan  you  have  in  view  and  the  plan  you  have  been  proceeding  upon! 
You  say  you  expect  to  reduce  it  to  about  30  per  cent;  that  would  be, 
in  round  numbers,  about  $15,000  a  mile.  Do  you  expect  to  reduce  it 
to  about  $15,000  by  your  new  plan! — A.  I  would  say,  rather  than 
*'ex])ect,"  that  we  hope  to.  We  don't  know  yet  what  results  we  will 
get  from  this  new  system.  In  the  first  place,  we  have  been  reducing 
the  cost  of  dike  construction,  by  changing  the  details,  without  losing 
any  of  the  efficiency.  But  the  great  reduction  of  cost  that  is  expected 
is  in  the  protection  of  banks;  instead  of  revetting  the  whole  length  of 
a  bank,  the  idea  is  to  hold  points  of  the  bank  with  very  heavy  work. 
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Q.  Only  hold  points  here  and  there! — A.  Hold  detached  points. 
For  instance,  in  a  bend  we  will  put  in  these  detached  works  3,000  or 
4,000  feet  apart,  instead  of  revetting  the  whole  length  of  the  bank. 
Wo  are  patting  in  a  number  of  those,  what  we  call  bank  heads,  this 
year. 

Q.  Those  are  like  juers  running  out  into  the  river! — A.  No,  sir. 

Q.  Dikes! — A.  No,  sir;  it  is  a  circular  structure.  Here  is  one  that 
was  built  last  spring  just  before  the  flood  [referring  to  a  blue  print]. 

Q.  Can  you  describe  it  in  some  way!  What  do  you  call  these  [indi- 
cating] in  the  first  place! — A.  Bank  heads;  put  in  at  intervals  along 
the  banks,  in  bends. 

Q.  On  which  side  of  the  bend? — A.  On  the  concave  side. 

Q.  It  is  a  sort  of  circular  pier  running  out  into  the  river,  isn't  it? — 
A.  It  is  a  structure  with  a  circular  front  of  somewhere  between  five 
and  six  hundred  leet,  with  very  heavy  riprapping. 

Q.  Is  ,it  a  set  of  piles  that  you  put  in ! — A.  Well,  in  this  first  one 
[pointing]  we  put  in  piles  around  here  and  put  a  very  heavy  mass  of 
stone  in  front,  but  in  the  newer  ones  that  we  are  making  we  are  simply 
patting  the  stone  right  into  the  bank. 

Q.  It  consists,  then,  in  fortifying  the  banks  of  the  river  that  are 
liable  to  be  undermined  by  the  river  Avith  piles  and  stone! — A.  Well, 
these  new  structures  have  no  piles  at  all;  just  a  heavy  mass  of  loose 
stone. 

Q.  Just  a  heavy  mass  of  loose  stone  piled  in  in  front  of  those  places. 
It  is  a  species  of  riprapping,  then! — A.  Yes;  it  is  a  heavy  riprapping 
of  points  in  bends. 

Q.  It  may  be  described,  then,  as  a  heavy  riprapping  of  the  more  promi- 
nent and  exposed  points  along  the  river;  that  is  your  new  system! — A. 
That  doesn't  quite  describe  it;  not  the  most  prominent  points,  but  it  is 
tbe  protecting  of  the  bank  in  bends  where  caving  has  taken  place,  by 
very  heavy  riprapping  at  detached  points  around  the  bends,  instead  ot 
revetting  the  whole  length  of  the  bend.  [Referring  to  a  blue  print.] 
Suppose,  for  instance,  a  bank  is  cutting  here.  We  put  in  these  bank 
heads,  three  or  four  thousand  feet  apart;  instead  of  riprapping  the 
whole  bend,  we  simply  put  a  very  heavy  riprapping  at  certain  points. 
There  will  be  some  caving  between,  you  know,  but  the  idea  is  that  it 
can't  go  beyond  a  certain  limit  and  will  have  to  stop. 

Q.  Well,  I  suppose  that  heavy  riprapping  may  form  bars  there! — A. 
No;  it  doesn't  form  a  bar  there.  It  may  form  a  bar  below  the  structure, 
but  in  front  there  is  always  a  scour,  and  the  stone  follows  down  with 
the  scour. 

Q.  You  think,  then,  by  this  new  method  you  have  started  on,  and 
have  in  mind,  that  you  can  reduce  the  cost  to  about  $15,000  a  mile! — 
A.  Well,  I  wouldn't  like  to  say  that,  Mr.  Senator.  I  would  not  like  to 
go  further  than  to  say  that  we  hope  to  reduce  the  cost  very  largely.  I 
▼ouldn't  like  to  set  any  specific  sum  as  a  limit  to  the  reduction,  because 
we  can't  tell  exactly  what  it  will  be  until  we  carry  the  system  out  far 
enough  to  see. 

Q.  Is  there  any  navigation  on  this  reach  of  the  river  that  you  have 
improved  in  the  manner  you  have  indicated,  at  a  cost  of  $44,000  a 
mile! — ^A.  There  is  some  little  navigation  there. 

Q.  Local  navigation  ! — A.  Yes,  sir. 

Q.  Local  boats  that  cross  here  and  there — ferryboats!— A.  Well, 
there  are  boats  at  Hermann,  and  there  are  little  boats  at  Jefferson  City 
that  just  do  a  little  local  trade.  During  crop  season  they  do  quite  an 
extensive  business  on  short  runs. 
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Q.  From  point  to  point? — A.  Yes;  bat  the  Osage  and  the  Gasconade 
rivers  are  in  this  reach. 

Q.  Neither  of  them  is  navigable,  is  itt — A.  Oh,  yes;  both  of  them 
are. 

Q.  Are  they  navigable? — A.  Yes,  sir. 

Q.  How  far  is  the  Osage  Biver  navigable? — A.  It  is  navigable  at  cer- 
tain stages  for  (I  couldn't  €iay  exactly,  offhand)  over  a  hundred  miles, 
and  in  high  water  up  to  Osceola,  228  miles. 

Q.  Are  there  any  boats  plying  on  it? — A.  Yes,  sir;  small  boats. 

Q.  And  on  the  Gasconade? — A.  And  on  the  Gasconade,  yes. 

Examined  by  Mr.  Gallinger  : 

Q.  Colonel,  could  you  state,  offhand,  how  great  an  expenditure  the 
scheme  of  so-called  systematic  improvement  on  the  Missouri  Biver 
contemplated? — A.  I  don't  think  there  was  any  set  sum,  because  when 
this  work  was  started  the  idea  was  to  find  out  what  it  would  cost  and 
whether  it  was  practicable;  it  was .  tentative.  The  commission  has 
been  woi:king  along  to  see  what  could  be  done  for  the  radical  improve- 
ment of  the  river  in  this  reach,  and  the  result  is  that  in  this  45  miles  I 
speak  of,  where  the  work  is  nearly  completed,  the  work  has  shown  that 
it  is  entirely  practicable  to  completely  control  the  river  and  to  make 
perfectly  good  channels.  But  it  has  also  shown  that  the  cost  was  very 
large,  and  the  commission  is  now  at  work  to  see  whether  these  same 
results  can  not  be  obtained  at  a  very  great  reduction  of  cost. 

Q.  You  stated,  Colonel,  that  you  h^  improved  46  miles,  at  an  aver- 
age cost  of  $44,000? — ^A.  I  think  something  under  that;  I  couldn't  give 
you  the  exact  figures. 

Q.  Assuming  those  figures  to  be  correct,  that  would  be  an  exi>endi- 
ture  of  a  little  over  $2,000,000  for  the  46  miles.  Kow,  as  there  is  prac- 
tically no  commerce  on  the  river,  would  you  venture  to  express  an 
opinion  as  an  engineer  of  experience  and  a  man  of  observation  whethei 
that  is  a  judicious  expenditure  of  money  by  the  Government?— A.  At 
that  rate,  do  you  mean? 

Q.  Yes,  sir. — A.  I  should  say  it  was  not. 

Q.  Jn  other  words,  unless  the  cost  per  mile  could  be  materially 
reduced  it  would  be  your  opinion  that  it  was  rather  a  wasteftil  expendi- 
ture of  money  on  the  part  of  the  Government,  would  it? — A.  I  should 
say  that  it  was  not  judicious;  that  if  we  can't  reduce  its  cost  very 
materially  the  systematic  improvement  of  the  river  is  hardly  justifiable 
at  this  time;  it  might  be  at  some  future  time  when  the  country  is  more 
fully  peopled  and  there  is  k  larger  demand  for  methods  of  moving  com- 
merce. But  I  would  say  this,  that  no  improvement  on  this  river  can 
be  expected  to  bring  any  material  results  in  the  way  of  developing 
commerce  or  to  help  the  people  of  the  valley  in  the  matter  of  reducing 
rates  until  the  river  is  opened  out  a  sufficient  length,  and  especially 
opened  out  fully  to  the  mouth,  so  that  boats,  for  instance,  can  start 
from  St.  Louis  and  go  to  some  point  some  distance  up  the  river.  The 
present  idea  would  be,  of  course,  to  reach  Kansas  City.  Now,  if  boats 
could  have  certainty  of  safe  navigation  from  St.  Louis  to.  Kansas  Oity 
upon  the  Missouri  Biver,  I  haven't  the  slightest  doubt  that  boats 
would  be  there  and  that  there  would  be  a  very  considerable  commerce 
developed. 

Q.  There  is  a  trunk  line  of  railroad  on  either  side  of  the  river,  is 
there  not,  for  a  good  many  miles? — ^A.  Yes,  sir. 

Q.  Let  me  ask  yon  about  this  matter  of  the  scouring  process  in  con- 
sequence of  narrowing  the  stream.  Isn't  there  a  pronounced  differ- 
ence of  opinion  among  engineers  on  that  point,  Colonel^  as  to  precisely 
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fimt  the  eflect  is  upon  tiie  bed  of  the  river f — ^A.  Yes,  sir;  I  don't 
tiiink  there  are  very  many  engineers  who  know  definitely  what  that 
efect  is  upon  a  river  like  the  Missouri.  They  know  in  a  general  way. 
Bnt  the  engineers  who  have  been  connected  with  the  work  on  the  Lower 
Mississippi  and  the  Missouri  Eiver  have  had  a  great  deal  of  experience 
ID  that  line,  and  they  know  pretty  well  what  is  the  action. 

Q.  Colonel,  our  inquiry  contemplates  an  investigation  of  the  causes 
of  the  floods  on  the  Lower  Mississippi,  and  means  of  diminishing  them. 
Let  me  ask  you  if  the  narrowing  of  the  Missouri  on  some  comprehen- 
d?e  plan,  from  Kansas  City  to  its  mouth,  would  not  tend  to  increase 
the  flood  at  the  high- water  period  on  the  Lower  Mississippi — A.  I  can 
only  coiyecture.  My  opinion  is  that  the  effect  would  not  be  very 
appreciable,  would  not  be  very  great,  because  the  floods  of  the  Lower 
Mississippi  reach  their  toiaximum  at  the  upper  end  of  that  lower  valley 
before  the  flood  of  the  Missouri  Eiver  reaches  there.  I  have  made 
some  study  of  that  question,  and  have  a  diagram  here  that  I  had  pre- 
pared for  you. 

MISSOURI  BIVBB  COMMIS8IOK. 

Q.  Who  constitute  the  Missouri  Biver  Commission  ? — ^A.'  Major  Hand- 
bo^,  Corps  of  Engineers ;  Major  Heuer,  Corps  of  Engineers }  Professor 
Bnmdhead  (who  is  a  civil  member),  of  Columbia,  Mo.,  formerly  pro- 
iBBsor  of  geology  in  the  university,  and  Mr.  C.  L.  ChaiSee,  of  Omaha. 
Oaptain  Chittenden  is  the  secretary  and  I  am  president  of  the 
commission. 

Q.  One  of  the  men  you  have  named  is  a  civil  engineer,  is  he  noti 
Doesnt  the  law  require  one  of  the  civilians  to  be  a  civil  engineer? — A. 
1  think  Professor  Broadhead  was  appointed  under  that  provision. 

Q.  How  often  and  where  does  the  commission  meet) — A.  The  com- 
mission meets  generally  in  St.  Louis  when  there  is  any  business  of  such 
importance  as  to  require  their  assembling,  which  is  some  seasons  oftener 
tkan  at  others.  For  instance,  last  year  we  had  but  one  formal  meeting, 
because  the  work  was  very  largely  reduced.  The  appropriation  for  the 
riyer  was  cut  down  to  $300,000,  aud  the  commission  had  outlined  all  of 
the  work  that  was  to  be  done  under  that,  and  there  was  no  further  neces- 
Btty  for  a  meeting.  At  other  times  meetings  are  more  frequent,  but 
considerable  business  is  done  through  correspondence,  by  sending  mat- 
tar  around  to  the  commissioners  instead  of  incurring  the  expense  of  a 
loeeting. 

Q.  In  the  matter  of  reducing  the  cost  per  mile  of  these  improvements 
« the  Missouri  Eiver,  that  has  not  yet  been  demonstrated  as  feasible, 
las  it,  Colonel  1 — A.  We  have  demonstrated  the  possibility  of  reducing 
Tery  considerably  the  cost  of  the  dike  work — somewhere  between  25 
and  40  per  cent. 

Q.  And  the  dike  work  has  been  a  very  considerable  amount  of  the 
cost? — ^A.  Yes.  The  reduction  in  the  cost  of  bank  protection  has  not 
been  ftiUy  demonstrated  yet  by  this  new  work. 

Q.  Could  you  make  any  statement  to  the  committee  as  to  the  prob- 
able permanency  of  these  improvements f  For  instance,  how  long  will 
these  improvements  you  have  made  on  this  46  miles  probably  last! — A. 
I  don't  think  these  improvements  or  any  river  improvement  can  be 
expected  to  last  for  any  considerable  length  of  time  without  attention 
lh»n  time  to  time.  All  the  work  in  this  reach  will  require  a  certain 
unount  of  attention  |  and  the  work  is  not  completed  in  the  sense  of 
being  in  such  a  condition  as  to  stand  the  wear  and  tear  now;  all  of  the 
WLeSj  for  instance,  should  have  additions  in  order  to  make  them  more 
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permanent,  and  it  is  liox)ed  that  they  can  be  given  a  fair  degree  oi 
permanency. 

Q.  Well,  what  would  you  say  as  to  the  permanency  of  this  work 
as  compared  with  other  river  work? — A.  As  it  stands  now  it  is  not  as 
permanent  as  work  in  rivers  that  have  beds  in  firmer  material,  but  I 
would  say,  generally,  that  all  river  work  has  to  be  attended  to  from 
time  to  time.  You  can't  make  any  river  work  so  substantial  that  it 
will  not  need  attention.  We  have  a  very  recent  illastration  of  that  in 
the  accident  on  the  New  York  Central  Railroad,  where  the  track  ran 
on  the  bank  of  the  Hudson  River,  and  the  embankment  was  8upx>osed 
to  be  and  was  on  solid  rock;  nevertheless  it  went  into  the  river.  That 
shows  that  however  permanent  an  improvement  may  appear  to  be,  it 
demands  attention  at  all  times. 

Q.  (By  Mr.  Berry.)  In  your  opinion,  could  anything  be  done  on  the 
Missouri  River  that  would  aid  in  diminishing  the  floods  on  the  Missis 
sippi  River  below  Cairo! — A.  I  think  not.  I  don't  think  any  class  oi 
method  of  work  that  would  be  feasible  upon  the  Missouri  River  wouk 
have  any  great  eifect  upon  the  height  of  the  flood  in  the'  lower  Missis 
sippi  River. 

Examined  by  Mr.  Nelson  : 

Q.  The  commission  is  composed  of  three  army  ofiQcers  and  two  civil 
ians,  with  an  army  officer  as  secretary,  who  is  changed  from  time  t 
time.  Is  he  in  addition  to  the  three  army  members? — A.  Yes,  sir;  h 
is  not  a  member,  he  is  the  secretary  of  the  commission. 

Q.  It  is  composed,  then,  of  three  army  officers,  two  civilians  (one  o 
whom  is  required  to  be  a  civil  engineer),  and  a  secretary  detailed  froD 
the  Armyl — A.  Yes,  sir. 

Q.  The  army  members  of  the  commission,  including  the  secretary 
have  no  compensation  except  their  salaries  as  officers  of  the  Armyt- 
A,  No,  sir. 

Q.  And  their  expenses  paid? — A.  And  their  expenses  in  traveliuj 
about  when  on  work ;  yes,  sir. 

Q.  The  civilian  members  receive  $2,500  a  year  each? — A.  Yes,  sir 
and  their  expenses. 

Q.  You  say  the  commission  only  met  once  last  year? — A.  Yes,  sir. 

Q.  And  this  year  Jiow  many  times? — A.  This  year  there  has  beei 
one  formal  meeting,  and  then  parts  of  the  commission  have  met  on  t\n 
works  two  or  three  times. 

Q.  A  part  of  the  commission? — A.  Yes;  not  the  full  commission, 
was  under  the  impression  when  I  replied  to  the  last  question  that  th< 
fiill  commission  had  had  but  one  meeting  so  far  this  year,  but  we  havi 
had  two. 

Q.  Except  at  the  meetings,  do  these  civilian  members  take  any  han< 
in  the  work  or  have  anything  especially  to  do  with  it? — A.  No,  sir ;  the; 
have  nothing  to  do  with  the  work  except  to  inspect  it,  if  they  choose 
at  any  time. 

Q.  Do  they  inspect  it,  as  a  matter  of  fact? — A.  Yes,  they  have;  no 
to  any  very  great  extent.  Last  week  two  of  the  civilian  members  wer 
on  the  work  inspecting  it,  and  one  of  them  a  month  or  two  ago. 

Q.  But  the  charge  of  the  work  and  the  carrying  of  it  on  are  left  t 
the  president  and  the  secretary? — A.  I  have  charge  of  all  the  construe 
tion  work  of  the  commission  on  the  Missouri  River,  and  the  secretar; 
has  the  work  on  the  Osage  and  Gasconade. 

Q.  Isn't  it  a  fact  that  really  the  administrative  business  of  the  com 
mission,  carrying  on  the  work  and  managing  and  regulating  it,  and  al 
that,  is  done  by  yourself  and  the  secretary? — A.  Yes,  sir. 
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Q.  And  that  the  work  of  the  other  members  is  merely  of  a  nominal 
character! — A.  Well,  not  exactly  nominal;  it  is  a  little  more  than  that. 
The  fall  commission  decides  upon  where  the  work  shall  be  done,  and 
npon  the  general  plans,  and  make  inspections  more  or  less  frequently. 

Q.  They  meet  as  a  body  to  decide  on  where  the  work  is  to  done? — 
A.  Yes,  sir;  and  allot  the  appropriations 

Q.  Allot  the  money  for  the  different  reaches  of  the  river! — A. 
Yes,  sir. 

Q.  But  beyond  that  the  work  is  done  by  the  president  of  the  board  f — 
A.  The  actual  construction  of  the  work  is  done  under  the  direction  of 
the  president  and  the  secretary. 

Examined  by  Mr.  Berry  : 

Q.  Gould  or  could  not  this  work  on  the  Missouri  River  be  carried  on 
as  efficiently  and  as  eifectively  by  the  army  officers  as  by  the  whole 
commission  1  In  other  words,  is  there  any  necessity  for  these  two  civil- 
ians now  on  the  Missouri  River  Commission  remaining! — A.  Well,  Mr. 
Senator,  a  part  of  that  depends,  in  the  first  place,  on  what  was  the 
object  in  creating  the  Missouri  River  Oommission.  If  I  understand  it 
right,  the  idea  was  to  have  a  body  of  men  take  charge  of  the  improve- 
ment of  this  river  who  should  say  where  the  work  should  be  done  and 
how  it  should  be  done,  and  that  they  were  not  to  be  interfered  with  in 
that  matter.  If  that  idea  could  be  carried  out  in  practice,  if  the  com- 
mission could  decide  upon  just  what  kind  of  work  was  best,  how  it 
should  be  done,  when  it  should  be  done,  and  where  it  should  be  done, 
▼ithout  dictation  from  other  people,  I  think  the  commission  would  be  a 
very  good  thing;  that  that  would  be  a  very  good  way  of  administering 
the  affairs  of  the  river. 

Q.  Without  dictation,  do  you  mean,  from  the  Secretary  of  War  or 
from  Congress! — A.  No,  no;  I  mean  from  outsiders.  Of  course  the 
commission  is  the  creature  of  Congress.  Well,  you  might  say  the  dif- 
ficulty is  partly  in  Congress,  too.  For  instance,  an  appropriation  is 
made  for  the  Missouri  River  of  so  much  money — a  lump  sum  of  money — 
and  it  is  to  be  expended  at  such  and  such  points  and  in  such  a  manner, 
within  the  discretion  of  the  commission.  Of  course  the  commission's 
action  must  be  approved  or  disapproved  by  the  Chief  of  Engineers  or 
the  Secretary  of  War.  Now,  after  that  appropriation  has  been  made 
here  come  in  a  lot  of  other  provisions— in  the  first  place,  that  $20,000 
may  be  expended  at  this  point,  $40,000  may  be  expended  at  that  point, 
tldo,000  at  some  other  point.  In  the  last  river  and  harbor  act,  of 
July,  1896,  there  were  eight  or  nine  different  places  specified  where  cer- 
tain amounts  of  money  might  be  expended,  and  afterwards  was  added 
^within  the  discretion  of  the  commission."  But  the  fact  that  Congress 
had  mentioned  these  various  places  made  it  appear  to  the  people  inter- 
ested in  these  places  that  these  appropriations  were  made  direct  for 
those  places  and  must  be  expended  there,  and  therefore  pressure  was 
brought  to  bear  from  all  sides  upon  the  commission  to  place  this  money 
in  these  places.  Well,  to  do  that  in  the  way  the  people  interested 
wanted  it  done  would  be  to  break  up  the  whole  business  of  systematic 
improvement  of  the  river,  and  iu  fact  it  did  result  in  the  practical  dis- 
organization of  systematic  improvement.  Now,  If  the  work  is  to  go  on 
in  that  way  I  don't  see  that  the  commission  can  accomplish  anything 
more  than  a  single  ofilcer  in  charge  of  the  river  could  do.  But  if  the 
commission  could  (as  was  probably  the  original  intention)  have  full  con- 
trol of  affairs  and  not  be  required  to  do  this  or  that  or  the  other  thing 
with  regard  to  the  points  at  which  expenditures  should  be  made  and 
how  they  shonld  be  made,  I  think  it  would  be  a  very  good  thing,  because 
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a  commission,  even  if  it  doesn't  do  much  work,  carries  greater  weiglit 
in  a  community  than  one  man.  For  instance,  people  interested  waat 
certain  work  done  here;  it  is  considered  by  the  commission  when  they 
make  their  allotment;  they  conscientiously  go  over  all  these  demands 
and  see  where  the  work  should  be  done,  where  the  best  place  to  do  it 
is,  and  then,  when  they  have  given  their  decision,  that  ought  to  be  the 
end  of  it,  and  the  work  ought  then  to  go  on. 

Q.  Then,  if  1  understand  you,  Colonel,  if  Congress  should  simply 
appropriate  a  lump  sum  of  money  for  the  improvement  of  the  Missouri 
Biver  from  point  to  point  and  leave  the  matter  entirely  to  the  commis- 
sion, you  think  it  might  be  well  to  continue  the  civil  members  on  the 
commission,  but  if  Congress  is  going  to  undertake  to  specify  where 
certain  parts  of  the  appropriation  shall  be  expended,  then  the  matter 
can  be  handled  as  well  by  the  army  officers  as  by  the  whole  commission 
as  now  composed.    Is  that  your  answer) — A.  Yes,  sir;  and  I  would  go 
further  than  that,  and  state  that  if  it  is  the  desire  of  Congress  that  work 
be  done  at  any  particular  points,  and  they  would  make  their  appropria- 
tions for  those  points  definitely  and  not  deduct  them  item  the  general 
appropriation  made  for  the  general  improvement  of  the  river,  a  great 
deal  more  would  be  accomplished. 

Examined  by  Mr.  Gallinoer  : 

Q.  Is  it  not  a  fact,  Colonel,  that  when  this  commission  was  created 
it  was  announced  that  the  purpose  was  to  expend  a  large  amount  of 
money  upon  this  river  with  a  view  to  having  systematic  improvements 
made! — ^A.  I  think  that  was  the  intention. 

Q.  And  it  is  likewise  a  fact  that  of  recent  years  the  appropriations 
have  been  very  largely  reduced  beyond  the  point  that  was  at  first 
contemplated) — ^A.  Tes,  sir;  in  1896  the  appropriation  was  cut  down 
to  $300,000. 

Examined  by  Mr.  Berry  : 

Q.  Do  I  understand  then,  Colonel,  that  it  is  your  opinion  that  Con- 
gress should  not  specify  particular  points  unless  they  specify  definitely 
that  certain  amounts  shall  be  appropriated  for  those  points) — A.  Yes, 
sir;  and  not  take  the  amounts  out  of  the  general  appropriation. 

Q.  And  then  make  appropriation  for  general  improvements  out- 
side!— A.  Yes,  sir;  a  separate  appropriation.  ' 

Q.  Would  those  remarks  apply  to  the  Lower  Mississippi  as  well  as 
tp  the  Missouri) — A.  I  think  so. 
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Examined  by  Mr.  Nelson  : 

Q.  Are  you  a  member  of  the  Mississippi  Biver  Commission,  Colonel ) — 
A.  I  am. 

Q.  How  long  have  you  been  a  member  of  that  commission  ) — A.  Since 
January,  1894. 

Q.  Have  you  taken  occasion  to  study  the  matter  of  floods  on  the 
Mississippi  Biver) — 4^.  Yes,  sir;  to  a  certain  extent 

Q.  About  what  proportion  of  water  during  high  stages  comes  from 
the  Ohio  and  what  proportion  comes  from  the  combined  Mississippi 
and  Missouri  at  Cairo) — A.  I  would  say  that  when  the  flood  is  up  to  its 
maximum  at  Cairo  almost  the  entire  volume  of  water  comes  from  the 
Ohio  Biver.    I  can  show  you  by  a  diagram  here. 

Q.  How  did  the  flood  of  1897  compare  in  height  with  previous  floods? 
Was  it  higher  than  any  previous  flood  or  was  it  lower) — ^A.  In  some 
parts  of  the  river  it  was  considerably  higher. 
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Q.  I  mean  at  Oairo. — A.  At  Gairo  it  was  nearly  up  to  the  maximmn; 

not  quite. 

Q.  What  flood  do  yoa  call  the  maximam  at  Cairo  1 — A.  The  flood  id 
1883, 1  think. 

Q.  The  1883  flood  was  the  highest  flood? — A.  It  was  the  highest  at 
Oairo. 

Q.  And  the  flood  of  1897  was  how  much  less) — A.  It  was  only  a  small 
fraction  of  a  foot  less. 

Q.  Now,  at  that  flood  stage  last  spring  what  proportion  of  the  water 
that  went  to  make  np  that  floodat  Gairo  came  from  the  Ohio  and  what 
proportion  from  the  Upper  Mississippi  and  Missouri  combined? — A.  It 
would  take  some  computation  to  reply  to  that  question ;  but  I  can  say, 
in  general  terms,  that  almost  the  entire  volume  of  that  flood  when  it 
was  at  its  maximum  at  Gairo  was  from  the  Ohio  Biver. 

Q.  Do  you  remember  what  time  it  reached  its  maximum? — A.  Yes, 
sir;  I  can  give  you  the  day,  or  within  a  day  or  two  of  it.  It  was  about 
the  24th  of  March,  or  within  a  day  or  two  of  that.  By  referring  to  the 
records  I  could  give  it  to  you  exactly. 

Q.  You  mean,  then,  by  your  last  answer,  Golonel,  that  the  Mississippi 
Biver  at  Gairo  was  at  that  time  in  its  normal  condition — ^that  it  was  not 
in  a  state  of  flood? — A.  You  could  hardly  call  it  in  a  state  of  flood  at 
that  time;  no,  sir.  I  mean  the  Mississippi  above  Gairo  not  afl'ected 
by  the  Ohio. 

Q.  At  about  its  arverage  normal  condition  for  that  season  of  the  year; 
that  is,  it  was  not  in  what  you  might  call  a  state  of  flood? — A.  !N^o, 
sir:  it  was  not  in  a  state  of  flood. 

Q.  And  what  caused  the  flood  (and  by  that  I  mean  the  excess  of 
water  over  ordinary  conditions)  was  the  ^nrplus  water  in  the  Ohio 
at  that  time? — A,  Yes,  sir;  the  great  rainfall  in  the  valley  of  the  Ohio 
and  its  tributaries. 

Q.  Pending  that  flood  caused  by  the  Ohio,  didn't  a  flood  of  some 
kind  supervene  from  the  Mississippi? — A.  Yes,  sir. 

Q.  About  how  long  after  the  flood  was  rushing  in  from  the  Ohio  and 
was  at  its  highest  stage  was  it  when  the  flood  of  the  Mississippi  came 
in? — A.  The  crest  of  the  flood  at  Gairo  was  about  the  24th  of  March. 
The  crest  of  the  flood  at  St.  Louis,  which  included  waters  from  the 
Upper  Mississippi  and  the  Missouri,  was  a  day  or  two  after  the  1st  of 
May.    [Referring  to  a  diagram.] 

Q.  And  the  crest  of  the  flood  at  Gairo  was  in  March? — A.  I  should 
modify  that  by  saying  that  there  was  an  inferior  crest  at  St.  Louis  some 
time  before  that;  from  about  the  3d  to  about  the  11th  of  April  there 
was  an  inferior  crest,  and  then  the  water  subsided  a  little,  then  rose 
again  at  St.  Louis,  so  it  was  at  its  highest  about  the  first  week  in  May. 

Q.  That  was  how  long  after  the  first  crest  of  the  flood  at  Gairo  from 
the  Ohio? — A.  About  a  month. 

Q.  During  that  intervening  month  did  the  crest  of  the  flood  remain 
stationary  at  Gairo,  or  did  it  abate  any? — A.  It  abated.  By  tlie  time 
of  the  inferior  crest  at  St.  Louis  the  water  at  Gairo  had  subsided 
somethiDg  over  3  feet.  A  diagram  I  have  here  shows  the  amount  of 
water  that  passed  Cairo,  and  the  time;  also  the  amount  of  water  and 
the  time  of  its  passing  at  Paducah,  on  the  Ohio  River;  at  St.  Louis,  on 
the  Mississippi,  and  at  Grafton,  on  the  Mississippi,  just  above  the 
mouth  of  the  Missouri,  and  which  shows  the  upper  Mississippi  alone, 
and  at  St.  Charles,  on  the  Missouri,  which  shows  the  Missouri  alone. 
A  casual  glance  at  this  diagram  will  show  you  the  difference  in  volume. 

Q.  Kow,  that  shows  you  five  important  points,  doesn't  it?  It  shows 
the  crest  of  the  flood  on  the  Ohio  simply  at  Paducah? — A.  Yes,  sir. 
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Q.  And  the  crest  of  the  flood  at  St.  Loais  of  the  combined  stream 
and  the  crest  of  the  flood  on  the  Missouri  at  St.  Oharles,  and  tiie  cre^t 
of  the  flood  on  the  Mississippi  at  Grafton,  and  the  crest  of  the  combiD&<3 
flood  at  Cairo! — A.  Yes. 

Q.  At  what  time  did  the  flood  attain  its  highest  stage  at  Paducats^ 
on  the  Ohio) — A.  Just  about  the  same  time  as  at  Cairo — about  the  24tli 
of  March. 

Q.  How  high  was  it  then  as  compared  with  the  highest  of  previous 
floods? — A.  It  was  very  nearly  up  to  maximum. 

Q.  Very  near  up  to  the  highest  flood,  that  of  18831 — A.  Yes,  sir. 

Q.  And  that  flood  was  caused  by  a  big  rainfall  in  the  valley  of  the 
Ohio  and  its  chief  tributaries! — A.  Yes,  sir. 

Q.  The  Tennessee  and  the  Cumberland. — A.  Yes;  and  the  Allegheny 
and  the  Monongahela  and  the  Muskingum. 

Q.  Yes;  all  those  big  streams.  Now,  the  crest  of  the  flood  at  St. 
Louis  was  in  the  first  week  in  May! — A.  Well,  that  was  the  superior 
crest. 

Q.  There  was  an  earlier  crest  sometime  before  that! — A.  Yes,  sir. 

Q.  When  waa  the  crest  of  the  flood  at  St.  Charles  on  the  Missouri!— 
A.  There  were  two  crests  there  in  the  spring;  one  about  the  10th  of 
April  and  the  other  about  the  1st  of  May. 

Q.  And  when  the  upper  Mississippi  at  Grafton! — A.  There  were  two 
crests  there,  one  about  the  5th  of  April  and  the  other  about  the  3d  of 
May.  I  would  like  to  say  right  here  that  in  giving  these  dates  I  am 
taking  them  from  the  diagram ;  I  haven't  the  gauge  readings  before 
me,  and  I  may  be  in  error  a  day  or  two. 

Examined* by  Mr.  Berry  : 

Q.  In  regard  to  these  different  heights  on  the  lowes  river,  is  that  all 
set  out  in  the  report  of  the  Mississippi  Biver  Commission  made  this 
year! — A.  All  the  gauge  readings  are  given;  yes. 

Q.  And  a  comparison  is  made  with  former  years! — A,  Yes,  sir. 

Examined  by  Mr.  Nelson  : 

Q.  In  this  statement  made  by  you.  Colonel,  it  would  seem  that  the 
flood  of  the  upper  Mississippi  and  that  of  the  Missouri  came  at  about 
the  same  time;  they  came  in  April  at  about  the  same  time,  and  one 
was  the  1st  and  the  other  the  3d  of  May! — A.  Yes,  sir. 

Q.  So  those  two  floods  of  the  Missouri  and  Mississippi  occurred  at 
the  same  time,  practically! — A.  Yes,  practically. 

Q.  And  they  were  the  result  partly  of  rains  and  partly  of  melting 
snows  at  the  head  waters  of  the  Missouri  and  the  Mississippi!— A.  I 
think  they  were  largely  the  result  of  rains.  The  melted  snow  cuts  a 
very  small  figure  when  you  consider  that  12  inches  of  snow  makes  only 
1  inch  of  water.  Of  course,  if  a  very  large  quantity  of  melted  snow 
comes  in  with  very  hard  rains,  it  appreciably  swells  the  volume. 

Q.  Aft-er  the  flood  caused  by  the  Ohio  had  been  going  on  for  about  a 
month  and  had  gradually  diminished  to  the  extent  of  about  3  feet, 
then  this  flood  from  the  combined  Missouri  and  upper  Mississippi 
intervened,  and  that  prolonged  and  continued  the  flood,  didn't  it! — A, 
I  think  there  is  no  question  about  that. 

Q.  How  long  did  the  flood  continue  at  Cairo! — A.  The  flood  above 
the  banks  at  Cairo  (which  would  take  it  about  40  feet  above  low  water) 
continued  about  sixty  days;  from  the  Ist  of  March  until  the  end  of 
April — about  the  29th,  I  think. 

Q.  And  after  that  it  subsided? — A.  After  it  passed  the  bank  it  went 
down  quite  rapidly. 
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Q.  In  your  office  what  gauge  do  you  call  flood  stage  at  St.  Louis; 
about  30  feet! — A.  Thirty  feet  would  be  a  good  flood  stage  at  St. 
Louis;  that  wouldn't  be  au  extraordinary  flood.  This  flood  didn't 
reach  30  feet,  except  when  at  its  highest  crest. 

Q.  At  what  time  was  that? — A.  That  was  in  May.  It  was  up  there 
about  five  days. 

Q.  Well,  that  was  after  the  flood  had  subsided  at  Cairo? — A.  Yes. 
The  flood  at  that  time  bad  gone  below  the  banks  at  Cairo.  But  yon 
see  they  had  part  of  this  St.  Louis  flood  before  that,  but  not  up  to  that 
extreme  height. 

Q.  When  had  it  attained  a  high  enough  stage  to  be  a  factor  in  the 
flood  below? — A.  About  the  2d  of  April. 

Q.  Then  it  was  at  the  beginning  of  the  second  month  of  the  flood  at 
Cairo  that  it  supervened? — A.  Yes;  and  it  reached  that  first  crest  at 
St.  Louis  after  the  fall  from  the  crest  at  Cairo. 

Q.  How  long  did  the  flood  continue  at  St.  Louis  from  the  time  the 
water  first  got  to  be  at  a  flood  stage  until  it  dropped  off? — A.  It  con- 
tinued about  a  month ;  perhaps  two  or  three  days  more. 

Q.  So  really  it  continued  until  the  flood  subsided  at  Cairo  ? — A.  Well, 
it  continued  for  quite  a  time  after  the  flood  had  gotten  within  the  banks 
at  Cairo. 

Q.  How  did  the  flood  stages  compare  at  St.  Charles  and  Grafton  on 
the  Mississippi? — A.  They  were  comparable  with  the  St.  Louis  flood. 

Q.  Both  of  them? — A.  Yes;  you  might  say  that  in  general  terms. 

Q.  So  they  kept  on,  side  by  side? — A.  Just  about  the  same  dates. 

Q.  Then,  to  summarize  the  flood  at  Cairo,  you  would  say  it  was  caused 
in  the  flrst  instance  almost  entirely  by  the  Ohio  Eiver? — A.  Yes,  sir. 

Q.  But  that  it  was  prolonged  by  the  floods  of  the  Mississippi  and 
Missouri  combined? — A.  Well,  I  would  put  it  in  this  way:  It  was  pro- 
longed by  the  flood  of  the  Mississippi  and  Missouri,  but  its  maximum 
height  was  not  caused  by  those  rivers. 

Q.  The  maximum  height  was  attained  before  the  floods  from  those 
streams  supervened? — A.  Yes,  sir. 

Q.  And  all  they  did  was  to  prolong  it  I — A.  To  lessen  the  rate  of 
subsidence  of  the  flood. 

Q.  To  prolong  it? — A.  Yes.  I  would  say  the  gist  of  the  whole  thing 
lies  right  here  in  this  little  table  that  I  have  put  at  the  foot  of  this 
blue  print. 

Witness  produced  to  the  committee  the  following  blue  print,  marked 
Exhibit  I : 

Q.  What  conclusion  do  you  come  to  in  regard  to  the  flood  of  last 
spring  from  the  data  shown  on  Exhibit  I? — A.  Our  computation  shows 
that  the  quantity  of  water  that  passed  Cairo  during  the  days  the  river 
was  above  its  banks  would  fill  a  lake  8,022^  miles  in  area  10  feet  deep; 
not  the  water  that  passed  Cairo,  but  the  water  that  passed  above  the 
banks  of  the  river.  The  conclusion  I  come  to  from  that  is  that  it  would 
be  absolutely  impossible  to  impound  that  water  in  any  reservoir  it 
would  be  practicable  to  build. 

Q.  Are  there  any  points  on  the  Ohio  Eiver  or  its  chief  tributaries 
(like  the  Cumberland,  the  Tennessee,  the  Allegheny,  or  the  Muskingum) 
where  you  could  find  good  holding  grounds  where  reservoirs  could  be 
built  large  enough  to  have  a  material  effect  in  diminishing  the  floods  of 
the  Ohio  at  high  water? — A.  No,  sir;  I  think  not;  that  is  to  diminish 
the  floods  sufficiently  to  make  levees  unnecessary  on  the  lower 
Mississippi. 

Q.  And  that  could  be  built  within  reasonable  bounds  of  expense? — 
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A.  I  think  it  would  be  imx)Ossible  to  find  an  area  large  enough  and  with 
a  sufficient  depth  to  impound  enough  water  to  make  a  very  great  dif- 
ference in  the  flood  level  at  Gairo  to  bring  it  below  the  top  of  the  natural 
banks. 

Q.  Your  opinion  is^  then,  that  the  Mississippi  Biver  could  not  be 
materially  relieved  from  the  floods  of  the  Ohio  by  reservoirs  constructed 
on  the  Ohio  or  its  tributaries? — ^A.  I  think  not,  by  any  reservoirs  that 
would  be  practicable,  and  at  anything  like  a  reasonable  cost. 

Q.  Now,  when  you  proceed  down  below  Cairo,  the  next  factor  that 
supervenes  is  the  St.  Francis  Eiver,  isn't  it! — A.  Yes,  sir. 

Q.  Please  state  how  far  it  is  from  Cairo  to  the  point  where  the  waters 
of  the  St.  Francis  River  debouch  into  the  Mississippi.  Doesn't  it  go 
into  the  Mississippi  Biver  in  the  shape  of  a  delta,  or  does  it  go  in  a 
well-defined  channel? — A.  It  goes  in  a  pretty  well  defined  channel. 
That  comes  in  just  above  Helena. 

Q.  It  flows  parallel  with  the  Mississippi  for  quite  a  distance,  doesn't 
it! — A.  Nearly  so,  yes. 

Q.  With  no  high  intervening  bluffs  Y — A.  No  very  high  land  at  the 
lower  end. 

Q.  So  that  at  high  water,  when  it  overflows,  the  water  goes  into  the 
Mississippi  away  above  the  mouth  of  the  St.  Francis,  doesn't  it? — A, 
There  is  high  land  intervening  on  the  upper  part  of  the  reach,  from 
Cairo  down  to  New  Madrid.  Below  that  the  land  is  low  and  subject 
to  overflow. 

Q^  So  that  at  high  water  the 'St.  Francis  pours  over  into  the  Missis- 
sippi, or  into  the  Mississippi  bottoms! — A.  Well,  that  depends.  There 
are  conditions  under  which  the  water  can  come  out  of  the  St.  Francis, 
over  the  lowlands,  into  the  Mississippi;  but  that  would  not  be  at  the 
crest  of  the  flood  in  the  Mississippi.  At  the  crest  of  the  flood  the 
Mississippi  would  be  higher  than  the  water  in  the  St.  Francis. 

Q.  You  don't  understand  me,  I  think. 

Mr.  Bebbt.  On  the  upper  part  the  Mississippi  runs  into  the  St 
Francis,  rather  than  the  St.  Francis  into  the  Mississippi.  I  mean,  where 
there  is  a  break  above,  the  Mississippi  Biver  water  runs  into  the  St. 
Francis  basin. 

Mr.  Nelson.  Yes,  if  the  Mississippi  breaks  through  its  levees.  But 
what  I  am  driving  at  now  is,  assuming  that  the  Mississippi  doesn't 
break  over  or  through  the  levees,  and  that  the  St.  Francis  is  at  a  flood 
stage,  isn't  there  a  considerable  distance  along  the  St.  Francis  Biver 
where  the  land  between  the  two  rivers  is  so  low  that  the  St.  Francis 
would  overflow  and  flood  the  Mississippi  bottoms  above  the  mouth  of 
the  St.  Francis  f 

The  Witness.  The  Mississippi  sometimes  backs  up  into  the  St. 
Francis  and  overflows  the  bottoms  there,  but  the  volume  of  the  St. 
Francis  Biver  is  not  very  large  and  it  does  not  of  itself  add  a  great 
deal  of  water  to  the  Mississippi  Biver  floods. 

Q.  Was  there  a  flood  in  the  St.  Francis  Biver  last  spring! — A. 
Yes,  sir. 

Q.  Did  that  cut  any  figure  in  the  flood  below  Cairo? — A.  Very 
little,  except  by  the  water  that  was  added  to  the  St.  Francis  by  the 
breaks  above  in  the  Mississippi  levees. 

Q.  Oh,  the  Mississippi  broke  its  levees  and  went  into  the  St.  Francis 
between  Cairo  and  New  Madrid! — A.  Yes,  sir;  the  water  went  in 
there  and  down  below  there. 

Q.  What  is  the  distance  from  Cairo  to  New  Madrid!— A.  About 
70  miles. 
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Q.  Was  the  White  Biver  in  a  state  of  flood  last  spring! — A.  Kot  a 

yery  large  flood. 

Q.  And  the  flood  of  that  river  didn't  cut  any  ftguref — A.  Well,  it 
est  some  figure.    Of  coarse  it  added  some  water. 

Q.  How  did  the  stages  of  water  compare  at  the  mouth  of  the  St. 
Francis,  or  right  below  that  and  the  mouth  of  the  White  Biver,  with 
the  stage  at  Cairo — was  it  higher  or  lower? — A.  I  think  the  range  firom 
loir  water  to  flood  level  was  a  little  lower  than  it  was  at  Oairo. 

Q.  Then,  whatever  flood  there  was  in  the  St.  Francis  Biver  last  spring 
had  do  material  effect  upon  the  flood  in  the  Mississippi? — A.  I  don^ 
bow  that  I  would  put  it  quite  as  strong  as  that.  Well,  I  don't  know 
but  that  would  be  about  right,  too — -to  saty  that  it  didn't  have  any  mate- 
rial  bearing  on  the  height  of  the  flood. 

Q.  Either  upon  the  height  or  duration  of  the  flood? — A.  Well,  it  had 
a  bearing  on  the  duration  of  the  flood,  from  the  fact  that  the  flood  of 
the  Mississippi  went  into  the  St.  Francis.  Water  from  its  own  water- 
shed wouldn't  have  any  very  great  effect,  but  the  water  that  went  into 
it  from  the  Mississippi  did. 

Q.  But  whatever  bearing  it  had  was  to  relieve  the  Mississippi  par- 
tially^asn't  it — for  a  certain  reach  of  the  river? — A.  Up  near  Cairo? 

Q.  Yes. — ^A.  Yes;  it  would  relieve  it  a  little  there. 

Q.  It  would  naturally  relieve  it  some  between  the  place  where  it 
wmit  out  and  where  it  went  in  again? — A.  Yes. 

Q.  Now,  the  next  tributary  down  the  Mississippi  is  the  White  Biver, 
isn't  it? — A.  Yes. 

Q.  The  White  and  the  Arkansas  rivers  come  in  so  close  together 
that  it  would  be  the  combined  streams  that  would  aflect  the  Mississippi, 
if  at  all?— A.  Yes. 

Q.  Were  the  White  and  Arkansas  rivers  in  a  state  of  flood  last 
spring? — A.  They  were  in  a  state  of  flood,  but  not  excessive  flood. 

Q.  Did  the  waters  from  those  rivers  have  any  material  bearing  upon 
the  flood  of  the  Mississippi  Biver? — A.  The  water  from  those  rivers 
does  have  a  bearing,  of  course. 

Q.  I  mean,  did  it  last  spring  either  tend  to  increase  the  high  water 
or  to  prolong  the  flood? — A.  Of  course  they  added  that  much  to  the 
flood  conditions  down  below. 

Q.  Have  you  any  statistics  or  figures  that  would  show  us  what  fig- 
ure, if  any,  the  flood  in  the  combined  river  cut  last  spring,  and  what 
bearing  it  had  upon  the  flood  in  the  Mississippi  Biver? — A.  Yes;  the 
gauge  readings  of  the  Mississippi  Biver  and  tributaries  show  that* 
They  show  the  heights  of  the  floods  in  the  tributaries. 

Q.  Have  you  any  recollection  as  to  when  the  floods  from  the  White 
and  Arkansas  rivers  supervened?  Did  they  come  in  at  the  same  time 
as  the  flood  from  the  Ohio? — A.  The  exact  time  of  their  maximum  flood 
I  do  not  remember.  That  could  be  gotten  from  the  records.  But,  of 
course,  at  that  season  of  the  year  those  rivers  are  always  what  you 
might  call  in  a  state  of  flood ;  they  are  high.  In  some  years  they  are 
Tery  much  higher  than  in  other  years  at  the  time  the  Mississippi  flood 
is  passing. 

Q.  Have  you  any  data  which  would  go  to  show  how  much  the  floods 
in  the  St.  Francis  and  in  the  White  and  Arkansas  combined  added  to 
the  flood  of  the  Mississippi  (and  by  that  I  mean  the  excess  of  water 
over  normal  conditions)? — A.  The  computation  of  discharge,  do  you 
mean? 

Q.  Yes.  Can  you  make  a  comparison  similar  to  the  one  you  made  a 
short  time  ago  in  regard  to  the  water  at  Cairo,  when  you  spoke  of  the 
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size  of  the  lake  that  would  be  formed? — A.  I  don't  think  any  compa- 
tatioD  of  that  has  been  made,  though  I  think  it  is  very  probable  the 
secretary  of  the  commission  could  give  you  irom  the  records  aboat 
what  the  computation  of  discharge  would  be  for  those  rivers  at  the 
stages  that  existed  at  the  time  of  the  passage  of  the  flood. 

Q.  Gould  you  furnish  us  a  statement  showing  the  condition  of  the 
floods  in  these  rivers  (the  tributary  streams)  during  the  continuance  of 
the  flood  at  Cairo  (that  continued  about  sixty  days,  you  know) ;  how 
they  compared  with  normal  conditions  and  how  long  they  coutiuuedf 
What  I  want  to  iind  out  is  what  bearing,  if  any,  the  floods  of  those 
rivers  had  upon  the  Mississippi! — A.  I  understand  your  object,  and  I 
would  say  that  I  haven't  auy  records  here,  but  that  what  you  desire 
could  be  given  to  you  very  fully,  for  all  of  the  rivers,  from  the  office  of 
the  secretary  of  the  commission. 

Q.  Very  well.  Will  you  get  him  to  supply  us  with  that,  Colonel?— 
A.  Yes,  sir. 

Witness  submitted  (on  the  point  last  referred  to)  the  following  state- 
ment, marked  Exhibit  J : 

Exhibit  J. 

WHITE  RIVER. 

Gange  at  Clarendon,  Ark.,  134  miles  above  nxDuth : 

Highest  stage  recorded  since  1S71 — March,  1890 36.6 

Stage  when  crest  of  Mississippi  flood  passed  month  of  White  River,  March 

29,1897 31.8 

Average  stage  of  Clarendon  gauge  for  10  days  preceding  March  29, 1897  ...  30. 2 
Average  stage  of  Clarendon  gauge  for  32  days  sncceeding  March  29, 1897  ..  31.5 

ARKANSAS  RIVER. 

Gauge  at  Little  Rook,  Ark.,  176  miles  above  mouth : 

Highest  stage  recorded  since  1871 — May,  1892 S1.2 

Stage  when  crest  of  Mississippi  flood  passed  mouth  of  White  River,  March 

29,1897 13.0 

Average  stage  of  Little  Rock  gauge  for  10  days  preceding  March  29, 1897 . .  19. 8 
Average  stage  of  Little  Rock  gauge  for  32  days  succeeding  March  29, 1897. .  12. 1 

ST.  FRANCIS  RIVER. 

(Gau^e  at  railroad  bridge,  194  miles  above  month.) 

The  stage  at  this  gauge,  the  only  one  maintained  on  the  river,  was  entirely  con- 
trolled by  the  Mississippi  River  during  the  flood  of  1897,  and  no  comparison  is 
possible.    The  stage  in  the  upper  St.  Francis  is  known  to  have  been  not  a  high  one. 

Q.  The  next  great  basin  is  the  Yazoo  Basin,  isn't  it! — ^A.  Yes,  sir, 

Q.  That  is  on  the  east  side  of  the  river? — A.  That  is  on  the  Missis- 
sippi side. 

Q.  Does  that  perceptibly  increase  the  floods  of  the  Mississippi?— A« 
The  discharge  of  that  river  alone,  without  the  overflow  from  the  Missis- 
sippi, doesn't  have  any  very  great  eftect  on  the  floods. 

Q,  Now,  as  I  understand  it,  between  Cairo  and  Vicksburg  there  are 
what  you  might  call  three  river  basins  or  bottoms  (I  am  speaking  now 
of  the  river  as  it  would  have  been  without  the  construction  of  the 
levees),  the  St.  Francis  River  Basin,  the  White  and  Arkansas  Basin, 
and  the  Yazoo  Basin? — A.  Yes,  sir,  and  part  of  the  Tensas  Basin. 

Q.  Recent  levee  work  has  been  all  in  the  direction  of  closing  these 
basins,  has  it  not — closing  up  the  fronts  of  the  basins? — ^A.  Yes,  sir. 

Q.  Those  basins,  in  their  natural  conditions,  aflbrded  great  natural 
holding  grounds  for  surplus  water  of  the  Mississippi  River  at  high 
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water,  did  they  not! — A.  They  did  in  one  sense.  They  absorbed  a 
good  deal  of  the  overflow  water,  but  they  gave  it  out  again  into  the 
Mississippi  lower  down. 

Q.  I  know:  but  for  the  time  being  the  water  naturally  flowing  out 
and  spreading,  as  it  would,  over  these  basins  diminished  the  water  in 
the  river  and  naturally  relieved  the  Mississippi  for  a  great  deal  below! — 
A.  Yes,  sir. 

Q.  Now,  as  I  understand  it,  the  recent  levee  work  has  been  all  in  the 
direction  of  closing  those  basins,  without  regard  to  the  breaks  or 
crevasses  that  occurred  last  spring! — A.  Yes,  sir. 

Q.  The  work  on  the  Yazoo  Basin  has  been  completed,  practically; 
that  has  been  closed,  hasn't  it!  I  mean  aside  from  the  crevasses  that 
have  occurred. — A.  Yes,  that  is  entirely  closed,  except  for  a  short  dis- 
tance at  the  foot. 

Q.  And  so  with  the  White  River  Basin! — A.  The  White  River  Basin 
is  Dot  entirely  closed ;  a  great  deal  of  it  is. 

Q.  And  the  basin  of  the  St.  Francis  River  hasn't  been  closed  alto- 
gether!— A.  No,  sir. 

Q.  It  has  been  partially  closed! — A.  Y'es,  sir. 

Q.  Have  you  any  idea  how  big  these  natural  basins  or  holding 
grounds  were  at  these  points  before  they  were  fenced  out  by  the  levees  ! — 
A.  Yes,  sir ;  that  is  a  matter  of  record. 

Q.  Would  you  give  us  those  figures! — A.  The  areas  of  the  different 
basins! 

Q.  What  would  have  been  the  natural  flood  basin  or  natural  holding 
ground  of  the  St.  Francis  River  Basin!  What  would  that  have  con- 
tained for  the  time  being  if  it  hadn't  been  penned  out  by  levees,  and 
the  same  as  to  the  White  and  Arkansas  Basm,  and  the  same  as  to 
the  Yazoo  Basin !  In  other  words,  how  big  an  area  has  been  fenced 
oat  by  the  levees! — A.  We  have  that. 

Q.  Will  you  give  us  those  figures,  so  they  may  be  inserted  in  the 
record! — A.  Yes,  sir. 

Complying  with  the  last  question,  witness  submitted  the  following 
statement,  marked  Exhibit  K : 

Exhibit  K. 

Areas  of  Mississippi  River  basins. 

S<]iiare  miles. 

St.  Francis 6,706 

Tizoo 6,648 

White  River 956 

Tenaas 5,370 

Q.  Isn't  it  a  fact  that  the  inxjlosure  of  these  basins  I  have  spoken  of 
by  levees  (fencing  them  out,  you  might  say)  has  tended  to  aggravate 
and  increase  the  floods  of  the  Mississippi  Eiver  at  and  below  those 
points f — A.  It  has  unquestionably  raised  the  flood  level;  yes,  sir. 

Q.  And  prolonged  it! — A.  I  wouldn't  say  that  it  has  prolonged  the 
flood. 

Q.  At  high  stage,  I  mean. — A.  Of  course  the  height  of  the  floods 
has  been  increased,  but  the  velocity  of  the  water  in  the  leveed  part  of 
the  river  is  very  much  greater  than  it  is  where  it  overflows  land;  there- 
fore the  total  volume  of  water  passes  more  rapidly. 

Q.  Well,  what  I  mean  is  this:  Take  the  great  volume  of  water  that 
comes  down  during  the  floods.  Instead  of  the  river  having  all  those 
basins  for  the  water  to  go  into,  as  it  used  to  have  at  high  water,  it  is 
eonfined  to  a  narrower  channel.     Hasn't  that  had  the  effect  of  materi- 
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ally  aggrayating  the  height  of  the  floods? — ^A.  It  has  considerably 
increased  the  height;  yes,  sir. 

Q.  There  is  another  basin  below  the  Yazoo,  isn't  there? — A.  Yes, 
sir:  there  are  a  nnrober  of  basins  below.    There  is  the  Tensas  Basiu. 

Q.  That  is  not  entirely  fenced  off,  is  it? — ^A.  Yes,  sir;  all  except  a 
small  portion  at  the  very  lower  end  of  it. 

Q.  Where  does  that  go  into  the  Mississippi — near  the  month  of  the 
Bed  Eiver? — A.  The  Bed  Biver  is  the  foot  of  the  Tensas  Basin. 

Q.  And  except  down  at  the  lower  end  there  of  the  Tensas  Basin, 
that  has  been  fenced  off? — A.  Entirely  leveed,  from  the  Arkansas 
Biver  down  to  within  a  few  mil^  of  the  month  of  the  Bed. 

Q.  Do  yon  think  it  is  wise  to  entirely  close  up  the  balance  of  these 
basins — the  St.  Francis  Basin,  for  instance,  and  the  White?  I  under- 
stand there  is  a  lot  of  that  that  is  not  closed.  Is  that  correct? — A.  Yes, 
sir. 

Q.  Do  you  think  it  is  wise  to  entirely  close  this  up  until  tl\e  levees 
are  raised  or  made  high  enough? — A.  I  do  not.  1  think  the  levees 
below  should,  be  raised  high  enough  to  take  the  maximum  flood  before 
any  further  closure  of  the  upper  basin  is  undertaken. 

Q.  That  opinion,  then,  amounts  to  an  absolute  demonstration  of  the 
fact  that  the  closure  of  these  basins  has  aggravated  and  increased  the 
floods? — ^A.  There  is  no  question  about  its  increasing  the  flood  heights. 
Our  gauge  records  show  that  when  a  basin  is  closed  the  floods  rise 
higher  in  soine  parts  of  the  river.    That  we  expect  and  count  upon. 

Q.,  !Now,  coming  back  to  the  reservoir  plan  that  has  been  discussed, 
and  about  which  we  are  directed  to  inquire,  if  relief  could  have  been 
given  to  the  Mississippi  Eiver  by  means  of  reservoirs,  would  not  the 
most  practical  places  hAve  been  in  such  a  basin,  for  instance,  as  the  St 
Francis  Biver  Basin,  where  there  is  a  large  area  for  a  holding  ground? 
Wouldn't  that  have  been  the  point  to  have  used  a  reservoir  system  with 
effect,  if  anywhere? — A.  Those  basins  would  be  the  only  possible  basins, 
in  my  opinion,  that  could  be  used  for  the  Lower  Mississippi  Biver,  but 
to  use  them  for  such  purposes  would  destroy  them  for  any  other  pur- 
pose, and  the  cost  would  be  excessive. 

Q.  On  the  reservoir  idea? — ^A.  Yes,  sir. 

Examined  by  Mr.  Gallinger  : 

.  Q.  I  would  like  to  ask,  at  that  point,  whether  the  construction  of  an 
extensive  reservoir  at  tbe  point  named  would  not  necessarily  overflow 
a  large  area  of  valuable  land? — A.  Yes,  sir;  undoubtedly. 

Q.  And  thus  become  a  great  charge  to  the  Government? — ^A.  It  would 
overflow  a  very  large  tract  of  arable  land.  In  some  of  those  basins  in 
some  of  the  floods  the  overflow  would  last  for  such  a  length  of  time  that 
it  would  be  impracticable  to  put  in  c^op^  after  the  passage  of  the  flood ; 
but  that  is  not  always  the  case  now,  with  their  outlets  open. 

Examined  by  Mr.  Nelson  : 

Q.  Going  down  the  Mississippi  from  the  mouth  of  the  Tensas  Bayou 
are  there  any  basins  that  have  been  fenced  in  by  Jevees? — A.  From  the 
Bed  Biver  down,  on  both  sides  of  the  river,  with  some  small  exceptions, 
the  levees  are  continuous;  down  to  Baton  Bouge  on  the  left  bank  the 
blnfl's  are  near  the  river  and  there  are  no  levees. 

Q.  There  is  some  high  land  on  the  east  side  for  a  section. — A.  And 
there  are  some  comparatively  small  areas  in  there  that  are  not  leveed ;  but 
from  Baton  Bouge  down  on  the  left  bank  it  is  all  leveed,  and  from  the 
Bed  Biver  down  on  the  right  bank  it  is  all  leveed  nearly  to  the  Head  of 
the  Passes;  and  the  levees  on  that  part  of  the  river  generally  are  very 
close  to  the  river  bank. 
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Q.  Where  did  the  principal  crevasses  occur  in  the  river  below  Cairo 
this  last  flood  f — A.  There  were  quite  a  number  of  crevasses. 
Q.  Give  it  by  fronts  or  basins;  give  us  a  statement  of  where  the  diifer- 
tt  crevasses  occurred! — A.  There  were  in  the  St.  Francis  front  thir- 
en  crevasses,  having  an  aggregate  length  of  about  2^  miles,  which  was 
)out  2  x)er  cent  of  the  constructed  line  of  levee. 
Q.  Well,  which  one  of  those  thirteen  was  the  most  serious  crevasse  ? — 
.  Just  below  Garuthersville,  I  think. 

Q.  From  what  causes  did  those  crevasses  occur  ?  What  defects  were 
icre  in  the  levees  I — A.  Insufficient  height. 

Q.  Those  crevasses  or  breaks  in  the  levees  occurred  because  they  were 
)t  high  enough  f — A.  Yes,  sir. 

Q.  £i  every  case? — A.  I  think  in  every  case  along  that  front,  if  I 
member  right. 

Q.  How  much  did  they  lack  of  having  sufficient  height? — A.  I  would 
ive  to  go  to  the  records  for  that,  but  I  think  they  lacked  in  some 
aces  3  or  4  feet. 

Q.  What  I  mean  is  this:  How  much  would  the  levees  have  to  be 
iaed  in  front  of  the  St.  Francis  Basin  to  make  them  a  safeguard 
gainst  floods  like  those  of  last  spring?  If  you  had  the  job  to  build  a 
ree  there  tiiat  would  protect  against  floods  like  that,  how  much  higher 
Kdd  you  buOd  it? — A.  The  levees  were  of  varying  heights,  some  parts 
sre  higher  than  others.  The  commission  has  made  an  effort  to  have 
mputed  what  height  the  levees  would  have  to  be  brought  to  to  make 
e  whole  line  safe  from  Cairo  to  the  Gulf.  That  was  in  a  report  of  the 
mmittee  on  levees  (I  was  a  member  of  that  committee)  in  the  annual 
port  of  the  commission. 

Q.  Well,  to  summarize.  Colonel,  for  the  purposes  of  the  record,  these 
eaches  or  crevasses  occurred  because  the  levees  were  of  insufficient 
light? — A.  Yes,  sir. 

Q.  And  in  order  to  make  those  levees  a  protection  to  the  St.  Francis 
Iyer  basin  there  would  have  to  be  a  general  increase  in  height  along 
e  whole  levee? — A.  Yes,  sir. 
Q.  Varying  at  different  points? — A.  Yes,  sir. 

Q.  But  the  whole  levee  would  have  to  be  reconstructed,  rebuilt,  or 
ereased? — A.  Increased  in  height. 

Q.  Going  down,  the  next  front  in  order  would  be  the  White  Eiver 
out. — A.  The  next  we  take  here  is  the  Upper  Yazoo.  That  commences 
'Memphis,  on  the  Mississippi  side. 

Q.  How  far  down  does  that  basin  extend? — A.  It  goes  down  to  about 
oUvar  County,  I  think.  The  Upper  Yazoo  levee  district  is  about  124 
lies  along  the  river  from  Memphis  down. 

Q.  In  tjiat  levee  district  how  many  crevasses  or  breaks  were  there 
the  levee? — ^A.  There  was  bat  one  break  in  that  line. 
Q.  And  what  was  that  from  ?    Insufficient  height,  or  some  other  defect 
the  levee? — A.  Insufficient  height.    I  am  not  certain  whether  the 
Iter  there  actually  went  over  the  levee  or  whether  the  levee  sloughed 
1  account  of  the  water  being  right  up  at  the  top,  you  know. 
Q.  The  water  need  not  entirely  wash  over  it  in  order  to  damage  it, 
it  can  come  so  near  the  top  that  it  destroys  it,  so  it  is  about  the 
met — A.  Yes.    Insufficient  height  or  size  of  levee;  that  is  it. 
Q.  Insufficient  height  or  size,  one  of  those  causes.    Which  comes 
sit,  the  White  River  Basin  or  the  Lower  Yazoo? — A.  The  next  is  the 
hite  Eiver. 

Q.  What  is  the  length  of  that  basin  ? — ^A.  That  basin  has  practically 
miles  of  levee. 
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Q.  And  how  many  crevasses  or  breaks  were  there  there  f — A.  Theie 
were  fourteen  in  that  line. 

Q.  And  from  what  causes  did  they  arise,  aside  from  the  high  water  f— 
A.  Insufficient  size  of  levees. 

Q.  Insufficient  height? — A.  Generally  insufficient  height;  yes. 

Q.  I  would  like  you  to  distinguish  between  a  levee  too  weak  because 
of  not  being  thick  enough A.  Not  wide  enough  baset 

Q.  Yes;  and  a  levee  that  simply  lacks  in  height. — ^A.  In  one  case  it 
is  overtopped,  and  in  the  other  case  the  rear  of  the  levee  sloughs  away 
from  being  saturated  with  water. 

Q.  Now,  as  to  these  crevasses  here — ^what  did  they  arise  from!— A. 
In  this  White  Eiver  Basin  I  think  almost  all  from  insufficient  height 
The  record  here  says  '*  there  were  14  breaks  in  this  line  during  the 
flood,  being  equal  to  about  3  miles.  This  line  of  levee  was  not  up 
to  the  same  grade  as  the  levees  of  the  Lower  Yazoo  district  on  the 
opposite  side  of  the  river,  nor  were  they  in  as  good  condition  to  with- 
stand the  flood."  So  they  were  low  as  compared  with  the  levees  on 
the  other  side  of  the  river. 

Q.  Too  low! — A.  Yes;  too  low. 

Q.  That  was  their  great  defect! — ^A.  Yes,  sir. 

Q.  With  the  i)ossible  exception,  then,  of  this  crevasse  on  the  Upper 
Yazoo  Basin,  all  the  others  resulted  from  insufficient  height! — A.  Yes; 
and  I  am  not  x)ositive  about  that  one.    I  could  find  that  from  the  records. 

Q.  That  would  have  been  from  one  of  the  two  causes — too  weak  or 
too  low! — ^A.  Yes;  you  may  say  with  regard  to  all  of  these  that  it  was 
from  insufficient  size  of  the  levee,  either  in  the  height  or  in  the  cross 
section. 

Q.  How  as  to  the  Lower  Yazoo  Basin;  how  long  is  that? — A.  The 
levee  lines  in  this  district  are  186  miles.  Five  crevasses  took  place  in 
this  district;  one  of  them  was  due  to  a  heavy  windstorm  which  caused 
giving  way  by  wave  action,  and,  as  far  as  known,  the  other  breaks  were 
due  to  sloughs  or  defects  in  the  body  of  the  levee. 

Q.  Weak  levees  f — A.  Yes.   The  water  didn't  go  over  those,  but 

Q.  They  were  high  enough,  but  there  were  other  defects? — A.  They 
were  not  high  enough,  but  they  were  so  high  that  the  water  didn't  get 
over  them.  They  ought  to  have  been  higher,  but  still  they  were  high 
enough  so  the  water  didn't  get  over  them. 

Q.  They  gave  way  because  of  other  weaknesses? — A.  Yes. 

Examined  by  Mr.  Berrt  : 

Q.  Colonel,  about  what  is  the  proper  width  for  the  base  of  a  levee, 
and  the  proper  height  of  a  levee,  along  the  Lower  Mississippi  f  I  under- 
stand it  varies  with  different  localities,  but  I  want  to  know  in  a  general 
way ;  what  is  the  general  width  at  the  bottom  and  how  does  it  slope  up 
to  the  top,  and  how  high  does  it  go? — A.  The  manner  of  the  construc- 
tion of  levees  varies  in  different  localities,  not  only  on  account  of  cir- 
cumstances requiring  varying  heights,  but  on  account  of  the  various 
soils  of  which  they  are  composed  and  the  ground  on  which  a  levee  is 
built.  Where  there  is  a  good  soil,  at  a  moderate  height,  a  good  levee 
would  be  8  feet  wide  on  top  (the  crown),  with  front  and  rear  slopes  of  1 
on  3 ;  that  is,  for  every  vertical  foot  you  would  go  out  3  feet  hori- 
zontally. The  width  of  the  base  would  be  for  an  ordinary  levee  (I 
mean  by  that  a  levee  not  of  very  great  height,  in  good  soil)  six  times 
the  height  plus  the  width  of  the  crown.  The  width  of  the  crown  is 
usually  about  8  feet. 

Q.  I  want  to  get  at  it,  Colonel,  so  an  ordinary  man  can  understand 
it,  and  so  I  could  explain  it  to  him  in  Congress  if  he  should  ask  me  how 
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Tride  a  proper  levee  should  be  at  the  base,  and  what  should  be  the 
proper  height,  and  what  should  be  the  width  on  top. — A.  For  an  ordi- 
nary levee,  on  good  ground,  the  height  of  the  levee  should  be  at  least 

2  feet  above  the  extreme  height  to  which  the  flood  is  expected  to  attain. 
Ton  must  have  at  least  2  feet  for  safety.  Then  the  width  of  the 
bise  should  be  at  least  six  times  the  height  of  the  levee  plus  the  width 
of  the  crown. 

Q.  Well,  that  still  doesn't  answer  what  I  want  to  know  so  I  could 
ten  a  man  if  he  asked  me  how  a  levee  should  be  constructed.  Take  a 
levee  in  the  Upper  Yazoo  district,  the  one  that  broke  there.  To  make 
an  efficient  levee  there,  one  that  would  keep  the  water  out,  how  broad 
should  it  be  at  the  bottom? 
Mr.  Nelson.  At  that  particular  point. 
A.  Well,  that  would  vary  with  the  height. 

Q.  Well,  I  am  going  to  ask  you  how  high  it  should  be  afterwards. 
Iwant  to  know  how  broad  and  how  high  it  should  be,  and  how  wide  on 
top. — A.  The  height  of  the  levee  dei>ends  on  how  high  the  bank  is.  If 
the  flood  goes  over  the  bank  5,  10,  or  15  feet,  the  levee  has  to  be  that 
ZDQch  higher  than  the  bank. 

Q.  Well,  I  mean  from  the  place  you  start  to  build  it  on  the  ground, 
whether  it  is  on  a  bluff  or  any  other  place;  how  high  are  the  highest  of 
those  t — A.  I  think  some  of  those  levees  are  as  much  as  30  feet  high. 

Q.  Now,  take  a  30-foot  levee,  what  would  be  the  width  of  it  at  the 
bottom! — A.  The  width  at  the  bottom  of  a  30  foot  levee  would  be  prob- 
ably over  200  feet,  because  when  levees  are  as  high  as  that  they  are 
Qsaally  built  with  a  banquette  behind  them — that  is,  a  reinforcement  to 
the  base.  A  30-foot  levee  would  be  over  200  feet  in  width  at  the  base. 
Q.  And  how  wide  on  top! — A.  A  levee  of  that  height  would  be  made 
probably  15  feet  wide  on  top. 

Q.  But  that  is  an  unusual  height  for  a  levee  f — A.  An  unusual  height 
for  a  levee. 
Q.  What  is  the  usual  height! — A.  They  vary  all  the  way  from  2  or 

3  feet  to  a  maximum  of,  say,  30  feet.  I  suppose  the  average  height  of 
leyees,  taking  them  all  together,  would  probably  be  somewhere  between 
6  and  10  feet. 

Q.  And  of  a  10-foot  levee  the  width  would  be  what! — A.  The  width 
would  be  68  feet  at  the  bottom;  6  times  the  height  plus  8  feet,  width  of 
aown. 

Examined  by  Mr.  Gallingeb: 

Q.  In  your  opinion,  are  the  levee  improvements  on  the  Lower  Missis- 
sippi necessary  to  the  interests  of  commerce! — ^^A.  In  some  respects 
they  are,  and  in  others  they  are  not  absolutely  necessary. 

Q.  Suppose  the  entire  levee  system  should  be  destroyed,  wouldn't  the 
Lower  Mississippi  River  still  be  navigable! — A.  Yes,  sir;  it  would  be 
navigable  except  at  very  low  stages  at  some  points,  just  as  it  is  not 
Bavigable  now. 

Q.  Then  the  levee  system  has  very  little  to  do  with  the  navigation  of 
the  river! — A.  I  don't  think  it  has  a  great  deal  to  do  with  improving 
it  I  think  it  has  some  effect.  I  think  the  effect  of  the  levees  is  to  a 
eertain  extent  to  confine  the  water  to  the  usual  waterway  of  the  river, 
and  in  that  way  it  has  some  scouring  effect  upon  the  bottom  of  the 
river;  and  while  it  has  that  effect  it  also  has  a  scouring  effect  on  the 
sides  of  the  banks.  And  the  leveeing  of  the  river  contributes  to  a 
certain  extent  to  the  maintaining  of  the  channels,  but  I  think  that 
effect  is  largely  counteracted  by  the  river  wandering  around  in  its  bed, 
attacking  its  banks,  tearing  them  down  and  piling  them  up  in  the  river, 
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80  that  mach  of  the  great  trouble  in  the  navigation  of  the  river  is  the 
material  that  is  brought  into  it  largely  from  its  own  banks. 

Q.  The  scouring  effect  upon  the  banks  is  detrimental,  is  it  not,  to 
navigation? — A.  Yes,  sir;  the  caving  or  cutting  out  of  the  banks  is 
detrimental. 

Q.  Have  you  paid  sufficient  attention  to  the  matter  to  be  willing  to 
express  an  opinion  concerning  the  scheme  advocated  by  some  to  rem- 
edy the  flood  conditions  of  the  Lo\^er  Mississippi  Kiver  by  the  so-called 
outlet  system  ? — A.  Yes,  sir;  I  have  given  that  matter  consideration. 

Q.  And  what  is  your  opinion  on  that  x)ointt — A.  That  it  is  utterly 
futile. 

Q.  Would  an  artificial  outlet  soon  be  clogged,  necessarily,  by  the 
silt  that  would  be  carried  into  it! — ^A.  It  would  very  soon  deteriorate 
the  river  below  the  outlet  by  the  deposit  of  sediment.  The  artificial 
outlet  itself  would  deterioriate,  too,  as  is  shown  at  the  passes  at  the 
mouth  of  the  river. 

Q.  And  wouldn't  there  be  great  danger  (taking,  for  instance,  the 
point  above  New  Orleans  that  has  been  talked  about,  where  the  outlet 
could  be  made  to  pass  through  Lakes  Borgne  and  Pontchartraiu)  of 
diverting  the  channel  so  as  to  destroy  the  natural  bed  of  the  river 
entirely  or  to  deteriorate  it  to  such  an  extent  as  to  make  it  practically 
useless? — A.  It  would  deteriorate  it,  undoubtedlv.  That  effect  has 
been  shown  beyond  any  question  by  surveys  made  below  crevassess. 
Where  there  have  been  crevasses  there  has  been  shown  to  be  deposits 
in  the  bed  of  the  river,  and  when  those  crevasses  have  been  closed  up 
those  deposits  have  been  swept  away.  It  is  an  effect  produced  by  the 
lowering  of  the  velocity  due  to  the  drawing  off  of  water  at  an  outlet. 
If  you  lower  the  velocity  there  will  unquestionably  (without  any  doubt 
whatever)  be  a  deposit  below  the  point  where  you  lower  the  velocity. 

Q.  Then  in  your  opinion,  Colonel,  an  attempt  to  remedy  the  flood  con- 
ditions in  that  way  would  not  only  be  futile,  but  in  a  sense  disastrous 
to  the  river  itself? — A.  Yes,  sir;  that  is  my  opinion. 

Examined  by  Mr.  BebbY: 

Q.  Colonel  (if  I  understood  your  answer  to  Senator  Nelson),  these 
levees  tend  to  keep  the  river  in  its  natural  channel  in  a  way  that  would 
not  occur  if  the  levees  were  entirely  destroyed  ? — A.  They  keep  the  flow 
of  water  in  the  natural  waterway  to  a  great  extent — that  is,  they  prevent 
the  water  from  going  broadcast  over  the  country,  and  in  that  way  they 
produce  a  scouring  efl'ect  in  the  bed  of  the  river  to  a  certain  extent 

Q.  Do  you  think  that  with  a  properly  constructed  levee  system  the 
water  could  be  confined  and  controlled  in  the  Lower  Mississippi  Biver  t — 
A.  You  mean  a  levee  system  that  would  keep  the  flood  volume  within 
the  river? 

Q.  Yes. — A.  Undoubtedly,  sir.  I  do  not  think  there  is  any  question 
about  it  at  all. 

Q.  Do  you  think  that  could  be  done  at  a  cost  within  $20,000,000? — 
A.  That  is  about  the  estimate  made  by  the  Mississippi  Biver  Commis- 
sion.   That  is  approximate,  of  course. 

Mr.  GALLiNasB.  Would  that  include  the  cost  of  the  levees  already 
built? 

The  Witness.  No;  that  is  additional. 

Q.  An  additional  cost  of  $20,000,000.  A  large  part  of  these  levees 
were  constructed  by  the  States  or  counties  or  local  authorities,  were 
they  not? — A.  Yes,  sir. 

Q.  Of  Louisiana,  Mississippi,  and  Arkansas? — ^A.  Yes,  sir. 
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Q.  A  large  part  was  constracted  by  money  contributed  either  by  the 
States  or  by  the  levee  districts! — A.  A  very  large  part  of  it. 

Q.  Oolonel,  I  want  to  ask  you  if  the  breaks  that  occurred  in  the 
levees  in  the  food  of  1S97  were  principally  in  the  levees  constructed 
by  the  States  or  in  the  Government  levees? — A.  Very  little  in  the 
Government  part. 

Q.  Senator  Oallinger  said,  I  think,  that  if  the  levees  were  all  destroyed 
itvould  not  materi^ly  interfere  with  navigation.  I  would  ask  you,  if 
all  those  levees  were  destroyed,  if  it  wouldn't  materially  interfere  with 
anything  to  navigate,  in  the  way  of  products,  in  that  country  f — ^A.  Very 
decidedly.    It  would  interfere  with  the  commerce  of  the  river. 

Q.  It  would  destroy  a  large  portion  of  the  alluvial  lands  of  the  Mis- 
riasippi  bottoms,  wouldn't  it? — A.  Yes,  sir.  That  is,  it  would  interfere 
with  cultivating  them.  I  think  it  would  have  a  decided  effect  upon  the 
(xmimerce  of  the  river. 

Q.  Immediately  below  where  a  crevasse  occurs  there  is  a  deposit  which 
tends  to  obstruct  navigation,  isn't  there? — A.  It  doesn't  always  tend  to 
obstruct  navigation,  but  it  lessens  the  area  of  flow  and  helps  to  diniiu- 
iali  the  flow. 

Q.  And  makes  a  deposit  of  silt  or  sand;  or  whatever  it  may  be? — 
A.  Causes  a  deposit  and  makes  a  smaller  waterway  for  the  water  to 
pass  through. 

Q.  In  your  opinion,  until  the  levees  are  properly  constructed  below 
itwould  not  be  for  the  best  to  close  the  St.  Francis  Basin?— A.  That  is 
my  opinion;  yes,  sir. 

Mr.  Nelson.  And  so  with  the  White  River  Basin,  too? 

Mr.  Bebby.  The  White  River  Basin  is  already  closed,  practically. 

Mr.  Nelson.  All  of  it? 

The  Witness.  It  was  nearly  closed,  but  there  are  a  good  many  breaks 
in  it  now;  they  haven't  been  able  yet  to  build  it  up  Mgh  enough. 

Q.  But  with  a  levee  system  properly  constructed  you  think  the  St. 
Francis  Basin  could  be  closed  and  the  water  confined  within  the 
levees? — A.  I  don't  think  there  is  any  question  about  the  practicability 
of  building  levees  high  enough  and  strong  enough  to  carry  the  great- 
est flood  that  ever  passed  down  the  Mississippi  River. 

Q.  With  an  estimated  cost  of  $20,000,000? — A.  Yes;  approximately. 

Q«  How  long  would  it  take,  if  the  appropriations  were  ample  to  let 
fte  commission  employ  all  the  labor  it  could,  to  complete  that  system 
of  levees? — A.  That  is  a  pretty  hard  question  to  answer.  Where  you 
bye  plenty  of  money  you  can  do  almost  anything,  and  you  can  do  it  iu 
I  pretty  short  time.  But  in  levee  building,  where  you  do  a  very  great 
amoant  of  work,  you  have  to  collect  together  a  number  of  contractors, 
and  they  have  got  to  get  their  plants  and  their  men,  and  they  have  got 
to  know  beforehand  that  they  are  going  to  have  a  suf&cient  quantity  of 
York  to  pay  them  to  get  together  a  large  plant.  It  is  almost  impossible 
tosay  how  many  men  could  be  put  to  work  building  levees  if  the  money 
vas  all  available,  but  certainly  they  would  do  a  tremendous  amount  of 
work  in  a  year.  They  couldn't  build  tbat  whole  system  in  a  year,  I 
don't  suppose;  probably  in  three  or  four  years  they  might  do  it. 

Q.  If  the  commission  had  the  entire  amount  of  $20,000,000  at  their 
disposal  you  think  it  could  be  completed  within  three  or  four  years  f — 
L  I  think  it  could ;  yes,  sir. 

Examined  by  Mr.  Gallingeb  : 

Q.  Colonel,  does  that  system  of  leveeing  the  river  at  an  approximate 
cost  of  $20,000,000  involve  the  rebuilding  or  reconstruction  of  these 
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inefficient  levees  that  the  States  have  built f — A.  Yes:  it  means  the 
completion  of  the  system  from  the  present  condition  to  a  condition  that 
we  believe  would  be  sufficient  to  take  the  largest  flood. 

Q.  Isn't  it  safe  to  assume  that  that  estimate  (which  at  best  must  be 
approximate)  might,  as  a  matter  of  fact,  be  largely  exceeded  ?—A.  I 
should  say,  from  the  experience  gained  in  the  flood  of  1897,  which  gave 
us  a  great  deal  of  valuable  information  in  regard  to  the  slopes,  that 
that  estimate  (which  was  made  before  that  flood)  is  a  pretty  close  one. 
I  don't  believe  it  would  be  very  largely  exceeded  unless  the  cost  of 
doing  the  work  should  largely  exceed  the  cost  at  which  the  work  has 
been  done  heretofore.  But  if  a  great  deal  of  work  was  provided  for 
it  is  probable  that  the  cost  would  not  be  increased,  but  might  be 
decreased. 

Q.  Is  there  greater  difficulty  now  and  greater  expense  in  procuring 
material  for  the  construction  of  those  slopes  than  formerly! — A.  No, 
sir.  Our  experience  has  been  that  as  great  quantities  of  that  kind  of 
work  was  done  the  cost  gradually  decreased.  When  the  Government 
flrst  commenced  building  levees  (and  I  was  on  the  lower  river,  in  1883) 
we  used  to  consider  that  20  cents  a  cubic  yard  was  not  at  all  an  unrea- 
sonable price.  Now  a  great  deal  of  the  work  is  built  at  as  low  a  price 
as  10  cents  a  yard,  and  some  even  as  low  as  7  cents.  I  don't  know  how 
the  contractors  live  at  that  price,  but  they  have  done  the  work  at  that 
price. 

Examined  by  Mr.  Nelson  : 

Q.  This  estimate  of  $20,000,000  was  made  before  this  last  flood?— 
A.  Yes,  sir. 

Q.  Didn't  that  flood  create  such  a  number  of  crevasses  that  have  not 
yet  been  filled  that  it  wohld  naturally  increase  the  cost  a  great  deal? — A 
To  close  those  crevasses  would  take  but  a  very  small  proportion  of  that 
amount. 

Q.  What  crevasses  were  there,  if  any,  below  the  Lower  Yazoo  Basin  ?— 
A.  There  was  quite  a  large  one  just  below  Yicksburg,  on  the  other  side 
of  the  river,  called  the  Biggs  Crevasse,  and  two  smaller  ones. 

Q.  That  was  in  the  Tensas  Basin? — A.  In  the  Tensas  Basin. 

Q.  Was  that  owing  to  too  low  or  too  weak  a  levee? — A.  I  think  the 
Biggs  Levee  gave  way  from  sloughing  of  the  bank;  insufficient  size,  a1 
all  events. 

Q.  Going  down  the  river,  where  was  the  next  crevasse?  Was  there 
any  below  the  Eed  Kiver? — A.  Not  until  after  the  crest  of  the  flood 
had  passed,  but  after  the  crest  of  the  flood  there  was  a  crevasse  neai 
Baton  Bouge,  on  the  west  side,  that  was  closed  up. 

Q.  That  was  the  only  crevasse  below  the  Eed  River! — A.  Yes. 

Q.  And  that  was  closed  up  so  it  didn't  do  any  material  damage  ?» 
A.  Yes. 

Q.  Now,  there  are  people  who  claim  the  floo<ls  could  be  relieve^] 
against  by  the  outlet  system.  Isn't  it  a  fact  that  the  outlet  system  is 
not  a  practical  question  at  any  point  above  the  mouth  of  the  Ited 
River?  I  mean  you  couldn't  very  well,  at  a  reasonable  cost,  make  ai 
outlet  above  that  point. — A.  No,  sir;  nothing  that  would  amount  U 
anything. 

Q.  So  that  any  outlet  system  that  you  think  would  be  practicabh 
could  not  have  relieved  against  the  damages  caused  by  the  flood  o 
1897  ?— A.  No,  sir. 

Q.  Nearly  all,  with  the  exception  of  that  Biggs  Crevasse — I  don' 
mean  the  little  ones,  but  all  the  other  crevasses  of  the  flood  of  1897— 
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occurred  at  points  higher  than  conld  possibly  be  relieved  by  any  rea- 
sonable or  practicable  outlet  system  ? — ^A.  Yes,  sir. 

Q.  The  first  point  where  yon  could  have  an  outlet  system  that  would 
be  reasonable  or  possible  would  be  the  Atchafalaya? — A.  Yes;  that  is 
tiiie  first,  and  that  already  is  an  outlet. 

Q.  Well,  you  might  have  an  outlet  at  Bayou  Plaquemine? — A.  Yes. 

Q.  And  another  at  Lafourche! — A.  Yes. 

Q.  And  on  the  east  side  you  could  have  one  at  the  Manchac,  into 
Maurepas,  and  then  into  Pontchartrainf-r-A.  Yes. 

Q.  And  as  a  matter  of  fact  none  of  those  outlets  could  afford  any 
relief  for  the  reach  of  the  river  from  Cairo  down  to  the  mouth  of  the 
Bed  Eiver,  where  they  were  so  afflicted  by  the  Hood  last  spring! — ^A.  I 
think  not. 

Q.  So  it  couldn't  be  a  practical  question,  anyway! — A.  I  think  not. 

Q.  Even  if  the  river  could  be  diverted  to  any  extent  at  reasonable 
cost,  into  those  channels,  it  wouldn't  help  this  flooded  district  at  all! — 
A.  It  certainly  could  have  very  little  effect,  and  in  my  opinion  wouldn't 
have  any  good  effect  after  a  short  time. 

Q.  The  greatest  effect  would  be  that  it  might  possibly,  by  creating  a 
more  rapid  channel,  diminish  the  duration  of  the  flood,  out  it  couldn't 
diminish  the  crest;  isn't  that  so! — A.  If  the  outlet  remained  as  large  as 
it  was  made  and  the  river  below  it  did  not  deteriorate  (which  it  would), 
then  it  might  possibly  lower  the  surface  of  the  river  in  the  lower  part 
of  the  river. 

Q.  For  a  few  miles  up! — A.  Yes;  for  some  miles  up. 

Mr.  Gallingeb.  I  assume  that  no  system  of  gates  could  be  used  so 
ag  to  control  the  flood  of  water  through  the  artificial  outlet. 

A.  It  would  be  very  expensive,  and  very  risky  in  that  soil. 

Q.  In  addition  to  the  fact  that  the  so-called  outlet  system  could  only 
relieve  a  portion  of  the  river  afflicted  by  the  floods  of  1897,  is  the  other 
fact  that  a  resort  to  it  might  lead  to  endless  complications  in  regard  to 
the  lower  river,  and  it  might  tend  to  the  creation  of  new  levels  and 
the  diverting  of  the  Mississippi  entirely,  might  it  not! — ^A.  I  think  it 
▼ould  undoubtedly  have  a  detrimental  effect  upon  the  main  river  below 
the  outlet.    I  don't  think  there  is  any  question  about  that  at  all. 

Q.  The  only  plan,  then,  that  you  regard  as  at  all  feasible  and  reason- 
able for  protection  against  the  floods  of  the  Mississippi  Kiver  is  an 
extension  of  the  levee  system,  building  better  and  stronger  levees! — 
A.  No,  sir.    You  haven't  asked  me  that  question  yet. 

Q.  In  what  way  would  you  furnish  relief  against  the  floods  of  the 
Lower  Mississippi  from  Cairo  down!  Would  you  do  it  wholly  by  the 
Wee  system! — A.  Not  entirely.  We  must  have  the  levees  to  hold 
the  water  that  goes  over  the  bank,  and 

Q.  Don't  you  think  the  levee  system  ought  to  be  supplemented  with 
some  kind  of  reservoirs  along  the  St.  Francis  Basin,  the  Yazoo  Basin, 
or  the  White  Eiver  Basin,  and  perhaps  the  Tensas  Basin  in  addition! — 
A,  No,  sir;  I  do  not.  I  don't  believe  in  the  reservoir  system  at  all.  I 
think  there  are  very  few  places  where  it  could  be  applied.  You  must 
take  into  consideration  the  tremendous  volume  of  water  that  must  be 
taken  care  of  and  also  the  flood  heights.  And  when  you  come  to 
examine  this  table  [referring  to  a  blue  print]  and  see  the  volume  of 
water  there  is  to  take  care  of,  I  think  you  will  be  impressed  with  that 
probably  a  great  deal  more  than  you  are  now. 

Q.  What  would  you  suggest  as  the  best,  system  of  affording  relief 
against  floods  such  as  that  of  1897! — ^A.  I  think  one  great  relief  could 
be  effected  by  the  fixing  of  the  banks  of  the  Mississippi  Eiver  to  pre- 
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vent  its  wandering  around  its  valley  and  tearing  down  its  banks  and 
filling  up  its  bed. 

Q.  You  mean  the  natural  banks  of  the  river? — ^A.  Yes;  in  addition 
to  the  levees.  For  a  complete  protection  against  overflow  I  think, 
unquestionably,  we  must  have  levees;  but  I  believe  firmly  that  if  the 
banks  of  the  Mississippi  were  fixed,  in  a  very  short  time  the  bed  of  the 
river  would  be  deepened  very  considerably,  which  would  have  a  very 
considerable  effect  upon  the  flood  level  and  lessen  the  necessary  height 
of  levees. 

Q.  If  you  should  go  into  an  expensive  system  of  enlargement  of  the 
levees  as  a  means  of  protection  against  the  floods,  wouldn't  it  be  advis- 
able in  a  great  many  instances  to  make  the  levee  basin  wider,  to  bring 
the  levees  farther  back  and  make  a  bigger  basin  from  levee  to  levee  f-> 
A.  I  think  it  would. 

Q.  Wouldn't  that  help  in  a  great  many  instances  t — A.  It  would  help 
to  a  certain  extent,  but  there  are  almost  insuperable  objections  to  that 
You  would  destroy  the  arable  land,  or  rather  leave  it  unprotected.  I 
don't  know  whethei  you  are  acquainted  with  the  fact  that  ^ong  the 
rivers  down  in  that  part  of  the  country  the  immediate  bank  of  the 
river  is  considerably  higher  than  the  bank  as  you  go  back  from  the  river, 
due  to  the  fact  that  a  deposit  was  made  there  as  soon  as  the  water 
overflowed  from  the  main  channel  of  the  river. 

Q.  The  sediment  first  rested  there! — A.  Yes.  Now  that  is  arable 
land  along  this  river;  it  is  sometimes  a  strip  half  a  mile  wide,  some- 
times a  mile  wide,  and  sometimes  wider.  But  when  you  go  back  frooi 
the  river,  especially  in  the  lower  part  of  the  valley,  you  get  into  the 
low  ground  and  into  the  swamps  that  haven't  been  cleared,  and  the 
people  living  along  these  rivers  would  be  almost  (you  might  say  wholly] 
unprotected  if  you  should  throw  these  levees  back  too  tar. 

Q.  But  still  there  might  be  places  where  they  coald  be  thrown  back 
with  advantage. — A.  That  is  true,  and  the  levees  ought  to  be  thrown 
back  so  far  as  to  give  some  assurance  that  they  would  remain  for  a 
number  of  years.  In  a  great  many  places  the  levees  are  so  near  the 
banks  of  the  river  and  the  banks  are  caving  so  rapidly  that  they  fiiU 
in  and 'the  whole  levee  has  to  be  rebuilt. 

Q.  Now  (coming  back  to  where  we  were  a  moment  ago)  you  said  thai 
in  addition  to  an  adherence  to  the  levee  system  you  would  see  that  the 
banks  of  the  river  were  better  taken  care  of? — ^A.  That  the  banks  were 
fixed  so  the  river  wouldn't  wander  around. 

Q.  In  other  words,  you  would  attempt  to  supplement  the  levee  worb 
by  something  in  the  nature  of  the  work  you  have  here  on  the  uppei 
river,  by  riprapping  and  by  wing  dams  or  dikes? — A.  Well,  the  dikes 
would  come  afterwards;  they  are  more  for  regulating  the  navigabk 
channels. 

Q.  You  would  do  it  then  by  riprapping? — A.  I  would  do  it  by  what 
ever  means  was  the  best  at  a  practicable  cost.  As  I  was  telling  yon. 
we  are  trying  a  new  system  on  the  Missouri  Eiver,  and  I  expect  great 
results  from  it.  The  system  that  has  been  in  vogue  on  the  Mississipp 
has  been  revetment  work,  which  has  gotten  up  to  such  a  cost 

Q.  The  revetment  work — isn't  that  a  species  of  riprapping? — A.  Th( 
revetment  that  we  speak  of  on  the  lower  Mississippi,  the  subaqueoui 
part,  is  a  mat  of  willows  extending  out  sometimes  300  or  400  feet,  loadef 
with  stone  to  hold  it  down;  then,  from  the  low-water  line  up,  the  banl 
is  graded  and  covered  with  loose  stone,  riprapping  stone;  that  is  th< 
revetment  work  we  speak  of  down  on  the  lower  river.  Thecommissioi 
started  in,  in  the  first  place,  to  make  it  very  much  too  light,  and  tin 
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)erience  of  later  years  has  been  to  add  to  the  strength  and  cost  of  it, 
til  finally,  to  get  a  revetment  tbat  bas  any  lasting  qualities  at  all,  the 
it  has  gotten  up  to  $30  per  linear  foot,  which  is  almost  prohibitive 
long  lengths  of  the  river.  And  it  was  that  fact,  and  the  fact  that 
)  best  revetments  are  not  proven  to  be  fairly  permanent,  that  led  me 
o  an  investigation  of  this  other  method  of  bank  protection  which  I 
re  described. 

}.  Now  this  bank  protection  would  indirectly  protect  the  levees  from 
Dg  nndermined;  but  protecting  the  natural  banks  wouldn't  give  the 
BT  bed  a  larger  capacity  to  contain  water,  would  it? — ^A.  That  is 
bctly  what  I  think  it  would  do. 
i.  You  think  it  would! — ^A.  Yes,  sir. 

i^  It  would  give  it  a  bigger  power  of  retention  in  what  way! — A« 
a  would  lower  the  bed  of  the  river.  If  you  keep  the  river  flowing 
^ue  channel  all  the  time,  prevent  the  material  irom  the  banks  from 
ng  into  the  river  to  dam  up  the  channel,  you  will  erode  a  deeper  bed, 
Ij  therefore,  while  you  would  make  your  levees  secure  from  being 
dermined,  you  would  also  lower  the  flood  level. 
yir.  Bebby.  The  cost  of  that  kind  of  work  that  they  have  done  has 
3n  the  great  difficulty  about  it,  hasn't  it,  Colonel! 
^.  That  has  been,  but  I  am  trying  to  get  the  commission  to  go  into 
Is  new  idea. 

Q.  You  think  this  new  idea  will  greatly  reduce  the  cost! — A.  I  think 
will.  Here  is  quite  an  instructive  diagram  [referring  to  a  blue-print], 
lat  is  a  section  of  the  bed  of  the  river  made  up  from  a  great  many 
[>S8  sections.  That  is  an  average  section  of  the  river  between  the 
rkansas  Eiver  and  Yicksburg.  This  is  the  top  of  the  natural  bank, 
lis  is  the  average  bed  that  is  made  up  from  a  great  many  sections. 
3w,  then,  the  extreme  flood  water  that  we  have  calculated  may  come, 
taken  between  levees  in  the  average  position  that  they  have  been 
lilt  on  the  river,  would  come  up  to  this  line — that  is,  about  12  feet 
>ove  the  average  bank.  Now,  then,  if  that  water,  instead  of  going 
rer  here,  was  all  kept  in  here,  it  would  go  that  high  [indicating] — that 
,  about  4  feet  higher.  Here  is  the  aveiage  amount  of  earthy  material 
lat  has  been  taken  in  from  the  banks  every  year.  For  every  mile  of 
ver  between  Cairo  and  Donjvldsonville,  our  surveys  show  that  there 
as  been  an  average  every  year  of  9^  acres  of  ground  66  feet  deep  taken 
It  of  the  banks  and  put  into  the  bed  of  the  river.  When  you  come  to 
igest  that  fact  you  will  see  one  reason  why  the  river  can't  pass  its 
ater  out  without  overflowing  its  banks.  Now,  if  it  pulls  all  that 
aterial  down  in  here,  the  flow  of  the  water  is  impeded  by  just  that 
Qch  material,  which  has  to  be  carried  along  and  prevents  bottom 
Our;  and  not  only  that,  but  it  keeps  on  caving  back  here  and  Anally 
wn  goes  the  levee. 

[The  blue  print  referred  to  was  marked  Exhibit  L,  and  follows  here.) 
li.  Has  the  bed  of  the  river  raised  within  recent  years,  in  your  opin- 
i,from  Cairo  down,  or  has  it  lowered! — A.  That  is  quite  an  open 
estion.  I  will  have  to  answer  that  by  saying  I  don't  know:  that  the 
^estigations  of  the  commission  have  not  definitely  decided  that  one 
ty  or  the  other.  Some  of  the  observations  would  seem  to  indicate 
at  the  bed  in  certain  parts  has  raised,  and  others  would  seem  to  show 
lit  it  bas  lowered.  But  these  investigations  haven't  yet  been  carried 
t  in  a  manner  that  will  definitely  determine  the  fact,  exactly,  and 

at  is 

Q,  You  know.  Colonel,  some  people  have  the  opinion  that  the  increase 
the  height  of  the  floods  is  from  an  increase  in  the  height  of  the  bed 
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of  the  river.  That  is  a  popular  notion.  What  is  your  view  on  that 
subject! — A.  I  don't  think  we  need  to  call  any  such  view  as  that  into 
the  question  at  all  to  account  for  the  fact  that  the  flood  levels  have 
increased  in  height;  there  is  no  necessity  of.  lugging  that  in.  We  know 
that  the  levees  increase  the  height  of  the  river.  We  figure  on  that. 
We  know  it  positively.  If  you  make  the  water  flow  in  a  narrower  place, 
of  course  the  top  of  that  water  will  be  higher,  the  surface  will  rise, 
unless  the  bottom  is  lowered  or  the  velocity  increased. 

Q.  But  the  question  is,  will  the  building  of  those  levees  and  all  that 
tend  to  raise  the  bed  of  the  stream! — A.  I  don't  think  it  will.  On  the 
contrary,  I  believe  that  if  fresh  material  were  not  brought  into  the  bed 
from  the  caving  banks,  the  levees  would  assist  in  deepening  the  bed  by 
scour. 

Q.  Well,  that  is  what  some  contend,  you  know. — A.  I  know  it. 

Q.  Your  idea,  then,  of  improving  the  natural  banks  of  the  river,  for- 
tifying them,  is  with  a  view  of  deepening  the  natural  bed  of  the  stream  f— 
A.  Yes,  sir. 

Q.  And  giving  it  a  greater  capacity  for  retaining  water! — A.  Wheu 
you  protect  the  banks,  you  stop  the  pulling  down  from  the  banks  of  all 
that  material  that  is  pulled  down  now,  and  which  the  river  has  to  carry 
along  with  it.  If  that  material  is  not  pulled  down  into  the  bed,  the 
river  has  just  that  much  more  room  to  flow  in.  In  my  opinion  the  pro- 
tection of  the  banks  of  the  river  is  the  first  thing  to  be  done  on  the 
Mississippi  River,  and  the  greatest  and  most  important  work  for  its 
improvement. 

Examined  by  Mr.  Gallingeb  : 

Q.  I  would  ask  you.  Colonel,  whether  or  not  it  is  a  fact  that  a  por- 
tion of  this  soil  which  is  carried  down  from  the  banks,  as  represented 
by  you,  is  deposited  in  the  shape  of  islands,  or,  perhaps,  on  the  other 
side  of  the  river  in  the  shape  of  bars  of  land. — A.  Oh,  yes. 

Q.  So  that  it  is  not  all  scattered  in  the  bed  of  the  river  to  the  detri- 
ment of  navigation! — A.  Not  just  at  the  point  where  the  material  falla 
in,  but  it  is  in  the  river  and  has  got  to  be  carried  along.  It  may  be 
carried  along  by  the  river  and  deposited  farther  down  on  the  other 
side 

Q.  Or  made  into  an  island! — A.  But  you  see  the  river  has  got  to 
carry  that  along,  every  foot  of  it. 

By  Mr.  Nelson  : 

Q.  Your  theory  is  correct,  that  increasing  the  capacity  of  the  river 
will  undoubtedly  relieve  the  levees;  but  the  question  in  my  mind  (and 
that,  of  course,  is  not  settled)  is  whether  your  mode  of  doing  it  will 
accomplish  it. — A.  That  is  the  only  point. 

Q.  Will  you  please  state  what  has  been  done  in  the  way  of  dredging 
on  the  Mississippi  Eiver  and  in  the  way  of  securing  implements  for 
dredging,  and  what,  in  your  opinion,  is  the  result  of  such  eflbrts  and 
such  expenditure!  Give  us  full  information  on  the  subject. — A.  Some 
two  or  three  years  ago,  perhaps  four  years  ago,  just  before  I  had  become 
a  member  of  the  Mississippi  Eiver  Commission,  the  commission,  having 
suspended  work  in  the  river,  Jooking  toward  the  improvement  of  chan- 
nels by  construction  work  which  was  carried  on  in  Lake  Providence  and 
Plum  Point  reaches,  considered  that  it  was  important  to  do  something 
in  the  way  of  alleviating  the  troubles  incident  to  bad  channels  in  loff 
water,  and  went  into  some  investigation  as  to  what  temporary  meao^ 
might  be  resorted  to,  and  concluded  to  make  an  experiment  in  the  way 
of  dredging  with  large  machines  that  could  move  a  great  deal  of  mate- 
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rial.    A  dredge  boat  was  built  (the  first  of  those  that  the  commission 
now  have)  as  an  exx>eriment — an  hydraulic  dredge. 

Q.  At  about  what  costY — ^A.  I  think  the  original  cost  of  that  first 
dredge  was  something  under  $100,000.  I  don't  remember  just  the  fig- 
ure. And  before  any  definite  results  had  been  obtained  from  this  boat 
(although  it  promised  pretty  fairly  in  the  work  it  was  capable  of  doing) 
the  commission  started  in  to  build  others.  The  idea  at  that  time  was 
to  build  very  powerful  dredges  that  could  move  a  very  great  amount  of 
material  in  a  very  short  time,  and  the  result  of  that  was  to  build  a  very 
much  larger  dredge  than  the  first,  which  has  now  been  found  to  be  too 
large  for  the  purpose — draws  too  much  water  and  is  unwieldy. 

Q.  What  has  been  the  cost  of  this  other  dredge? — ^A.  That  dredge 
cost  considerably  over  $200,000. 

Q.  And  that  is  too  large  for  any  practical  use! — A.  That  has  been 
found  to  be  too  large  and  too  unwieldy.  Then  some  private  citizens 
conceived  the  idea  of  entering  into  a  contract  with  the  Government  to 
dredge  the  channels  and  keep  certain  depths. 

Q.  In  the  Mississippi  Kiver? — ^A.  In  the  Mississippi  River,  for  a  cer- 
tain large  sum  of  money,  and  they  endeavored  to  get  the  contract  through 
Congress.  And  after  a  good  deal  of  investigation  on  the  subject  the 
commission  committee  on  dredges  at  that  time  presented  certain  figures 
with  regard  to  the  cost  of  machines  and  cost  of  work,  and  showed  to 
Congress  that  that  particular  kind  of  work  could  be  done  by  a  plant 
owned  and  operated  by  the  Government  for  much  less  money  than  the 
amount  for  which  the  private  parties  proposed  to  do  it.  Then  in  the 
river  and  harbor  bill  of  1896,  appropriating  money  for  the  Lower  Mis- 
sissippi River,  a  proviso  was  introduced  which  made  it  compulsory 
upon  the  commission  to  provide  a  large  dredging  plant  and  dredging 
boats  upon  an  estimate  that  was  made  by  this  committee  on  dredges. 
The  idea  was  to  have  enough  very  powerful  hydraulic  dredges  to  main- 
tain a  channel  9  feet  deep  throughout  the  year. 

Q.  At  what  points! — A.  It  was  to  be  from  Cairo  down.  The  princi- 
pal part  of  the  work  would  be  between  Cairo  and  Vicksburg.  Well, 
the  commission  has  been  building  these  large  dredges.  There  are  now 
four  of  them  completed  and  two  others  under  way,  and  the  expectation 
is  to  build  another  during  the  coming  year. 

Q.  That  would  make  how  many! — A.  Seven  altogether.  There  are 
now  four  completed. 

Q.  Including  the  oldest  one  and  the  one  that  was  too  big! — A.  Yes. 
There  were  two  others  added  to  those  two,  at  a  cost  of  something  over 
an  average  of  $100,000  apiece. 

Q.  Is  there  any  necessity  for  this  dredging! — A.  Well,  there  is  a 
necessity  for  getting  deeper  channels  in  low  water.  There  are  a  num- 
ber of  bad  places  in  the  river;  the  number  varies  from  year  to  year, 
but  it  might  be  said  that  there  are  perhaps  thirty  or  more  between  Cairo 
and  Vickburg  where  the  water  gets  too  low  in  the  dry  season  to  give 
good  navigable  depths.  The  idea  was  that  these  dredges  could  be 
placed  at  work  before  the  water  had  gotten  down  to  low  water  and 
dredge  out  these  bad  bars  and  make  these  channels,  the  expectation 
being  to  make  9  feet  of  water.  These  dredges  have  proved  that  chan- 
nels can  be  made  through  these  bars.  They  can  be  dredged  out.  But 
the  great  difficulty  is  that  they  fill  up  again. 

Q.  Fill  up  right  away! — A.  Not  right  away  necessarily.  Sometimes 
a  channel  may  stay  open  for  quite  a  while;  at  other  times  it  does  not. 
The  river  shifts  about,  and,  according  to  my  understanding  of  the  work 
this  year  (I  am  not  fully  posted,  because  we  have  not  all  the  reports). 
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is  that  there  has  beeu  a  great  deal  of  trouble  even  where  the  dredgei 
have  worked;  and  it  is,  in  my  opinion,  a  repetition  of  the  work  that  was 
done  on  the  upper  river  about  thirty  years  ago,  when  we  had  what  we 
called  scrapers.  We  would  scrape  a  channel  through  a  bar  by  these 
scrapers  attached  to  the  bow  of  a  steamer.  We  could  make  the  chan- 
nels---did  make  them — but  as  soon  as  there  was  a  little  rise  in  the  riyer 
they  would  fill  right  up  again  and  the  work  had  to  be  all  done  oyer 
again.  And  that,  it  appears  to  me,  is  going  to  be  the  result  of  this  work 
that  has  been  carried  forward  now. 

Q.  So  this  dredge  work  is  not  of  a  permanent  character! — A.  No;  it 
is  not  of  a  permanent  character.  It  was  not  expected  to  be  of  a  per- 
manent character,  but  it  was  hoped  by  some  of  the  members  of  the 
commission  (I  can  not  say  that  I  was  ever  sanguine  about  it)  that  it 
would  be  possible  to  maintain  these  channels  by  dredging  them  and 
repeating  the  dredging. 

Q.  What  has  been  the  result  of  the  experiments  so  fert — A.  Th« 
results  of  the  experiment  so  far  have  not  been  highly  successful  in  all 
ways.  They  have  been  able  to  make  channels.  They  have  made  chan- 
nels, and  in  some  cases  these  channels  have  remained  navigable  for 
some  time,  and  in  other  cases  they  have  not.  I  suppose  they  haven't 
yet  got  the  system  in  good  working  order ;  there  is  a  good  deal  of  experi- 
ence still  required 

Q.  Do  you  regard  the  method  of  keeping  a  channel  open  by  dredg- 
ing as  a  judicious  expenditure  of  money  t — A.  I  do  not  at  all.  I  think 
it  is  not  judicious  at  all  to  rely  wholly  upon  dredging,  and  I  think  it 
was  rather  forced  upon  the  Government  by  the  clamor  of  these  oatsidi 
parties  who  wanted  these  dredging  contracts. 

Examined  by  Mr.  Gallinger  : 

Q.  How  much,  approximately,  have  the  dredges  already  built  cost  f— 
A.  You  might  say  they  have  averaged  over  $100,000  apiece. 

Q.  And  there  are  six  of  them  f — A.  There  are  four  completed,  tsf 
under  way,  and  the,  seventh  is  provided  for,  but  not  yet  built. 

Q.  Itwillapproximate nearly $1,000,000, won't itt — A.  Yes;  Ithinkso. 

Q.  And  in  view  of  your  opinion,  so  unqualifiedly  stated,  that  thisii 
not  a  wise  expenditure  of  money,  should  that  additional  dredge  be 
built,  do  you  think? — A.  I  think  that  this  dredging  plant  could  proba- 
bly be  utilized  in  connection  with  other  works,  as  auxiliary ;  for  instance, 
where  a  channel  is  desired  and  might  be  obtained  in  the  course  of  time 
by  proper  dike  work,  the  dredges  might  hasten  it  by  starting  the  chan- 
nels in  the  right  direction. 

Q.  Supplementing  it  by  dike  work t — A.  Yes;  I  think  that  is  what 
we  have  got  to  do,  to  put  in  some  dike  work  that  will  not  only  make 
a  channel  but  will  maintain  it.  The  dredges  will  cut  out  the  channel? 
but  it  is  subject  to  be  destroyed  almost  any  time. 

Q.  In  addition  to  the  cost  of  the  dredges  can  you  state  approxi- 
mately how  much  in  money  has  been  expended  in  the  work  of  dredg- 
ing?— A.  I  could  not.  I  should  have  to  refer  you  for  that  to  Major 
Handbury,  who  could  give  you  very  full  information  as  to  that.  A 
great  deal  more  money  has  been  spent  upon  other  parts  of  the  plant 
that  are  necessary  to  go  with  the  dredges;  for  instance,  the  towboats 
and  the  pile  sinkers,  and  the  various  paraphernalia  for  keeping  parties 
in  the  field  making  surveys  of  these  bars  and  for  doing  the  work,  I 
am  not  sure,  but  it  seems  to  me  the  cost  is  larger  in  the  way  of  repaiis 
than  it  was  expected  to  be.  and  in  maintaining  the  plant,  keeping  it  at 
work,  and  keeping  it  going.  I  think  it  will  be  found  that  the  cost  of 
the  work  will  be  in  excess  of  what  has  been  heretofore  supposed,  and 
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it  the  benefit  derived  will  not  be  commensarate  with  the  cost.  I 
I't  know  whether  you  are  entirely  familiar  with  the  fact  that  the 
omission  two  years  ago  changed  the  policy  with  regard  to  the 
[proving  of  the  river^  and  the  commission  was  not  unanimous  by  any 
ans  on  that  subject. 

Examined  by  Mr.  Nelson  : 

},  I  am  not  familiar  with  that,  Colonel.  Please  state  what  the  facts 
1. — A.  The  cM)mmi8sion  now,  according  to  their  resolution,  are  com- 
:ted  to  the  improvement  of  the  river  b,v  means  of  building  levees  and 
^ging  channels,  with  some  little  bank  protection  at  certain  points, 
where  there  is  a  threatened  cut-off  at  a  neck  or  in  ft'ont  of  a  town; 
ly  have  given  up  the  idea  of  permanent  improvement  of  the  river 
mAe  of  those  features.  That,  it  seems  to  me,  is  not  what  the  com- 
}sion  was  formed  for.  The  improvement  of  the  river,  as  it  seems  to 
,  ought  to  be  carried  on  for  a  permanent  work;  and  most  of  the  work 
it  is  being  done  now,  with  the  exception  of  the  levee  building,  which 
3  more  or  less  permanence,  is  simply  temporary  work  which  will  have 
be  repeated  every  year,  and  in  twenty  years  from  now  you  will  find 
5  river  in  exactly  the  same  condition  it  is  in  now;  there  will  be  no 
irance  whatever. 

2.  Ton  say  the  commission  is  divided  on  this  question,  or  has  been  Y — 
Yes.  They  are  not  all  committed  to  that  policy,  but  that  is  the 
icy  of  the  commission  as  adopted  by  the  majority. 
2.  Of  whom  is  the  Mississippi  Eiver  Commission  composed  Y — A. 
e  Mississippi  Eiver  Commission  is  composed  of  three  officers  of 
pneers  (Colonel  Gillespie,  president.  Major  Handbury,  and  myself 
i  the  engineer  members),  one  officer  of  the  Coast  Survey,  Mr.  H.  L. 
^rindin ;  then  there  are  two  civilian  engineers  (Major  Harrod,  of  Few 
leans,  and  Colonel  Flad,  of  St.  Louis) ;  then  there  is  a  seventh  mem- 
',  who  is  not  necessarily  an  engineer  (and  in  this  case  is  a  member 
the  legal  profession).  Judge  Taylor,  of  Indiana. 
J.  Would  you  feel  at  liberty  to  state  how  the  members  of  the  com- 
jsion  divided  on  that  question  Y  I  don't  mean  for  you  to  give  the 
nes,  but  did  they  divide  on  civil  and  military  lines Y — A.  I  would 
her  you  would  take  that  from  the  reports.  It  is  published  in  the 
^ceedings  of  the  commission. 

J.  What  does  the  report  state?  Please  quote  it. — A.  The  proceed- 
:s  of  the  commission  would  show. 

j.  Are  all  their  votes  and  proceedings  published  Y — A.  They  are 
bflished,  but  how  far  they  are  distributed  I  don't  know.    The  Secre- 
y  of  War  and  the  Chief  of  Engineers  are  furnished  with  them. 
ir.  Nelson.  Can  you  state.  Major  Handbury,  how  they  divided  on 
'/  question  of  improvementY 

Che  Witness.  The  proceedings  of  the  commission,  1896,  I  think, 
>ws  that.  1  wrote  a  minority  report  that  year,  and  I  believe  some  of 
)  other  members  substantially  agreed  with  me  in  my  views,  but  the 
aority  rei)ort  wasn't  written  until  after  the  majority  report,  and  that 
i  already  been  signed  by  all  except  myself,  as  it  did  not  expressly 
nmit  the  commission  to  the  abandonment  of  permanent  improve- 
nt.    The  point  I  was  making  was  simply  this:  that  the  work  of  the 

omission  as  it  was  being  carried  on 

J.  By  dredging,  especially  Y — A.  By  dredging  with  these  big  dredges 
i  doing  no  other  work  within  the  banks  of  the  river  whatever  would 
ve  the  river  in  twenty  years  or  a  hundred  years  from  now  in  just  the 
»e  condition  as  it  is  in  now. 
J.  Do  you  mean  to  say  that  that  is  all  the  work  they  have  been 
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actnally  doing  toward  improvement  of  the  navigation  of  the  river 
these  last  few  years — simply  dredging  (oatside  of  the  levee  building)  !— 
A.  And  this  protection  of  certain  points.  The  commission  started  first 
with  the  idea  of  improving  some  reaches  of  the  river,  and  they  started 
in  at  Lake  Providence  reach  and  Plum  Point  reach,  which  are  very  bad 
places  in  the  river.  They  did  a  good  deal  of  work  there  in  channel 
contraction,  dike  work,  besides  revetting  the  banks.  Mr.  Eads  was  a 
member  of  the  commission  at  one  time,  you  will  perhaps  remember 
(afterwards  resigned),  and  he  made  a  strong  statement  in  regard  to  the 
protection  of  banks — that  if  there  were  a  certain  amount  of  dike  works 
built  and  the  river  brought  down  to  certain  dimensions  there  would  be 
no  need  of  bank  protection.  Well,  for  some  years  Congress  forbade  the 
protection  of  the  banks — stopped  it  by  Congressional  act — a  restriction 
that  was  afterwards  removed.  The  consequence  was  that  a  good  deal 
ot  that  work,  especially  in  the  Lake  Providence  reach,  was  completely 
thrown  away,  because  the  stopping  of  the  protection  of  the  banks 
reversed  some  of  the  bends,  the  banks  kept  caving  and  caving  away, 
and  the  contractions  then  were  in  the  wrong  places,  and  where  the 
channel  ought  to  be  there  were  the  dikes.  The  consequence  was  that 
all  of  the  channel  work  was  stopped  for  a  number  of  years.  The  com- 
mission finally  came  to  the  conclusion  (which  I  think  every  member  of 
the  commission  holds  now)  that  any  work  placed  in  the  river  ought  to 
commence  at  some  starting  point  above,  which  the  river  could  not 
change.  For  instance,  just  above  Cairo  there  is  a  point  where  there  is 
rock  on  both  sides;  the  river  is  held  right  in  place.  If  you  commence 
there  and  carry  your  work  continuously  down,  whatever  work  you  put 
into  the  river  you  can  make  count. 

Q.  Make  it  of  a  permanent  character? — A.  Yes,  make  it  of  a  perma- 
nent character. 

Q.  And  make  it  do  what  is  necessary? — A.  As  I  say,  all  of  this  work 
has  been  thrown  up;  the  commission  is  not  doing  it. 

Q.  They  are  doing  nothing  of  the  kind  ? — A.  Nothing  of  the  kind, 
except  at  a  few  points;  and  all  they  are  doing  toward  the  improvement 
of  the  navigation  of  the  river  is  this  dredging  with  these  large,  expen- 
sive dredges. 

Q.  And  that  is  of  a  temporary,  fluctuating  character? — A.  Yes. 

Q.  Where  it  is  dredged  out  one  year  it  is  likely  to  be  filled  up  the 
next  year? — A.  Bound  to.    They  expect  that 

Q.  And  that  is  all  that  has  been  done? — A.  That  is  all  that  has  been 
done. 

Q.  From  your  testimony  I  take  it  your  opinion  is  that  they  ought 
to  abandon  dredging  and  in  lieu  of  that  adopt  this  other  work  of  forti- 
fying the  natural  banks  of  the  river? — A.  I  think  that  the  holding  of 
the  banks  of  the  river  is  the  principal  work  to  be  done  in  the  improve- 
ment of  the  Mississippi  Eiver,  and  that  by  holding  those  banks,  keep- 
ing the  channel  in  one  place,  a  great  deal  of  the  difficulty  of  navigation 
will  disappear.  A  great  many  of  these  bars,  these  bad  places,  have 
formed  in  the  river  from  the  material  taken  out  of  the  banks.  When 
you  consider  that  amount  of  material  I  gave  you  (averaging  9J  acres 
of  ground  66  feet  deep  for  every  mile  of  river)  that  falls  in  every  year, 
you  can  see  what  an  immense  amount  of  material  the  river  has  got  to 
move  along,  and  how  much  of  the  energy  of  the  flowing  water  is  taken 
up  in  removing  that  material,  which  might  otherwise  be  devoted  to 
cutting  the  channel  deeper. 

Q.  Here  we  have  expended  over  $1,000,000  in  a  dredging  plant  and 
the  adjuncts  connected  with  it,  and  nothing  of  a  permanent  character 
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has  been  accomplished  by  it. — A.  [N^othing  permanent;  no.  I  don't 
want  to  be  understood  as  antagonizing  the  dredges  altogether.  I 
think  some  of  that  work  is  judicious  and  useful,  and  that  dredges 
might  be  used  in  connection  with  other  work  as  auxiliary. 

Q.  But  you  would  do  this  other  work — fortify  the  banks  at  the 
points? — A.  Fortify  the  banks 

Q.  And  build  dikes  where  necessary! — A.  As  soon  as  you  get  the 
banks  fortified  so  the  river  is  not  subject  to  change  by  the  caving  of 
the  banks,  then  build  the  dikes;  let  them  follow  the  holding  of  the 
banks,  and  in  that  way  you  would  gradually  get  a  permanent  improve- 
ment of  the  river  and  you  would  hold  the  banks  so  that  the  levees  you 
built  would  be  permanent  structures. 

Q.  It  would  fortify  the  levees,  wouldn't  it! — A.  Certainly;  it  would 
hold  your  banks  and  the  levees  would  not  be  falling  in. 

Q.  Would  that  be  substantially  applying  the  principle  of  the  work 
that  you  are  adopting  on  the  Missouri  Eiver,  to  some  extent,  to  the 
lower  river! — A.  Well,  I  wouldn't  go  so  far  as  to  say  that  it  would 
take  that  particular  kind  of  work,  but  something  should  be  done  to 
accomplish  that  object — to  hold  the  banks  of  the  river.  That,  it  seems 
to  me,  is  the  main  feature  in  the  improvement  of  the  Mississippi  Biver, 
and  until  that  is  done  all  other  work  must  necessarily  be  temporary. 

Q.  In  the  very  nature  of  the  case  the  building  of  levees  for  control- 
ling the  river  at  high  water  does  not  help  navigation  when  the  river  is 
within  its  natural  banks. — ^A.  They  have  no  effect  in  low  water,  of 
course. 

Q.  And  when  the  river  is  below  the  natural  banks  of  the  river  it 
has  its  own  sweet  will  to  tear  the  bank  down  on  one  side  and  build  up 
on  the  other,  and  your  idea  is  to  fortify  one  side  by  these  revetments,  or 
whatever  you  may  call  them,  and  the  other  side  by  dikes! — A.  To  pro- 
tect the  banks  where  they  need  protection ;  to  hold  them. 

Q.  And  put  the  river  in  shape  to  scour  itself  out! — A.  Yes;  that,  it 
seems  to  me,  is  a  large  part  of  the  problem  in  the  improvement  of  the 
Mississippi  Biver. 

Examined  by  Mr.  Gallinger: 

Q.  Could  you  venture  a  suggestion  of  the  probable  cost  of  carrying 
out  your  views! — A.  I  could  not.  As  I  was  saying  in  regard  to  the 
revetment  that  has  been  used  on  the  Mississippi  Biver,  it  has  gotten  to 
cost  $30  per  linear  foot.  The  bank  that  needs  protection,  from  Cairo 
down  to  Yicksburg,  is  somewhere  from  300  to  400  miles^  and  at  $30  a 
foot  that  would  make  a  tremendous  sum.  Now,  the  question  that  arises 
is,  Can  we  reduce  that  cost  by  some  other  form  of  bank  protection! 
That  is  the  problem  we  are  trying  to  solve,  and  it  is  a  problem  that  I 
think  the  Mississippi  Biver  Commission  ought  to  give  more  attention  to 
than  it  has. 

Q.  Isn't  it  safe  to  say  that  to  carry  out  the  comprehensive  project  of 
improving  the  river  according  to  the  views  you  have  expressed.  Con- 
gress may  as  well  face  the  fact  that  an  appropriation  of  $100,000,000 
or  more  would  be  necessary! — A.  I  think  not.  As  I  say,  it  depends 
upon  what  the  outcome  of  our  experimental  work  is.  If  that  exper- 
imental work  is  successful  I  don't  think  it  would  take  half  of  that. 

Q.  But  if  not  saccessfol  it  would  cost  fully  that! — A,  Ko,  sir;  I 
wouldn't  put  it  that  way.  I  would  say  if  that  is  not  successful,  let  us 
work  up  something  else;  let  us  go  to  digging  at  this  thing  until  we 
find  something  that  is  successful  within  reasonable  cost. 

Mr.  Berry.  But  to  follow  out  the  old  plan  it  would  reach  the  sum 
suggested,  would  it  not! 
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The  Witness.  Acx^ording  to  the  old  plan  I  think  the  estimate  was 
about  $66,000,000  for  the  old  revetment  plan. 

By  Mr.  Kelson  : 

Q.  Aside  from  the  levee  system,  the  only  plan  you  have,  as  I  under- 
stand, at  present,  for  improving  the  navigation  of  the  river  is  simply 
this  dredging! — A.  Yes,  sir;  that  is  the  plan  now  being  carried  out. 

Q.  That  is  the  only  plan  in  vogue  at  present? — A.  Yes. 

Examined  by  Mr.  Gallinger: 

Q.  And  concerning  this  matter  of  dredging,  Colonel,  it  seems  the 
boats  built  and  the  one  to  be  built,  will  aggregate  a  cost  of  in  the 
vicinity  of  $1,000,000.  Now,  what  about  the  matters  auxiliary  to  those 
boats  to  which  you  have  called  attention.  Have  they  cost  several 
hundred  thousand  dollars? — A.  I  couldn't  say  offhand  what  they  have 
cost.  I  would  suggest  that  Major  Handbury  can  give  you  very  much 
closer  figures  on  all  of  those  items  than  I  can,  because  he  has  them,  I 
think,  right  at  hand. 

Q.  Is  it  left  optional  with  the  commission  to  adopt  any  method  for 
the  improvement  of  the  river?  For  instance,  an  appropriation  is  made; 
can  you  use  a  portion  of  that  at  your  discretion,  for  dredging  or  any 
other  purpose  you  see  lit;  is  that  the  situation? — A.  It  is  hardly 
optional,  because  the  provision  in  the  last  river  and  harbor  bill  seemed 
to  contemplate  that  the  commission  should  provide  this  large  dredging 
plant,  the  phraseology  of  the  provision  in  the  river  and  harbor  bill  of 
June,  1896,  seemed  to  indicate  (at  least  that  was  the  impression  of  the 
members  of  the  commission)  that  it  was  compulsory — that  it  was  manda- 
tory that  we  must  provide  this  dredging  plant  to 

Q.  So  that  matter  of  dredging,  then,  was  the  creation  of  Congress 
rather  than  of  the  Mississippi  River  Commission? — A,  Well,  the  Mis- 
sissippi Eiver  Commission  had  started  in  on  an  inquiry,  you  know; 
they  had  started  in  on  experimental  work  in  that  direction,  but  this 
combination  of  citizens  that  went  to  work  to  get  the  contract  from 
Congress  spurred  up — I  don't  know  whether  you  would  say  it  spurred 
up  Congress,  but  it  created  a  sentiment,  you  know,  that  it  was  possible 
to  accomplish  all  of  this  desirable  result  of  obtaining  low- water  naviga- 
tion with  a  good,  deep,  wide  channel  by  putting  in  these  dredges;  and 
it  was  shown  by  some  of  the  members  of  the  commission  who  were 
called  before  the  Congressional  committee  (I  didn't  have  the  honor  to 
be  called)  that  these  dredges  could  be  built  and  operated  by  the  Gov- 
ernment to  attain  the  result  that  was  desired  at  a  less  cost  than  this 
company  expected  to  get  the  contract  for.  I  think  it  is  very  likely 
that  the  Government  could  do  it.  If  either  party  could  do  it  the  Gov- 
ernment could  do  it  just  as  well  and  perhaps  more  cheaply  than  these 
other  parties,  because  the  other  parties,  of  course,  had  their  profits  iu 
view,  and  probably  they  expected  to  make  pretty  good  profits. 

Maj.  Thomas  H.  Handbuby,  having  been  sworn,  testified  as  follows: 

Examined  by  Mr.  Nelson  : 

Q.  Major,  do  you  have  charge,  under  the  War  Department,  of  the 
reach  of  the  Mississippi  Kiver  extending  from  the  mouth  of  the  Mis- 
souri to  Cairo? — A.  I  do. 

Q.  How  long  have  j'ou  been  in  charge  of  that  part  of  the  river? — A. 
Since  the  14th  of  January,  1896. 

Q.  You  are  also  a  member  of  the  Mississippi  River  Commission?— 
A.  I  am  a  member  of  the  Mississippi  River  Commission,  whose  juris- 
diction extends  from  Cairo  to  the  Head  of  the  Passes. 
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Q.  Are  yoa  a  member  of  the  Missouri  Biver  Oommission,  also ! — A. 
[  am  a  member  of  the  Missouri  Biver  Commission,  whose  jurisdiction 
extends  from  the  mouth  of  the  Missouri  to  Sioux  City. 

Q.  You  were  present  this  morning  and  heard  the  testimony  given  by 
[!oIonel  Stickney  touching  the  Missouri  Biver? — ^A.  Yes,  sir. 

Q.  Do  you  concur  in  the  main  details  of  that  testimony,  or  is  there 
my  point  on  which  you  diflPer  with  himt — A.  I  concur  in  about  all  he 
said,  although  I  am  not  quite  so  enthusiastic  as  he  is  about  the  matter 
3f  his  new  plan  for  preventing  erosion  of  river  banks.  It  is  a  matter 
3f  experiment  and  we  can  not  tell  yet  how  it  is  going  to  result. 

Q.  That  is  a  plan  of  riprappingf — A.  No;  it  is  called  the  bank-head 

Q.  I  should  call  it  a  system  of  riprapping  very  strongly  at  intervals. — 
A..  That  is  about  what  it  is,  but  I  believe  he  calls  it  bank-head  revet- 
ment. His  theory  about  that,  as  he  explained  to  you,  is  that  by  hold- 
ing certain  x)oints  in  a  bend  (say  at  the  upper  part)  and  then  holding 
points  further  down  the  river  will  only  erode  back  a  short  distance 
between  the  points  so  held,  and  that  it  will  be  cheaper  to  put  in  these 
bank-heads  to  hold  these  different  points  than  to  make  a  continuous 
revetment  along  the  bend.  That  is  the  theory  he  is  going  on.  He  has 
put  in  some  work  of  this  kind  on  the  Missouri  Biver,  as  he  explained 
to  you,  which  appears  to  give  favorable  results,  although  it  is  not 
altogether  satisfactory  to  all  the  other  members  of  the  commission.  It 
was  an  experiment.  We  are  looking  around  for  some  cheaper  way  to 
do  this  work,  and  are  willing  to  try  almost  anything  that  comes  along 
that  offers  any  prospect  of  lessening  the  expense  of  making  revetment. 

Q.  The  former  system  has  been  a  very  expensive  onet — A.  The  for- 
mer system  has  been  a  very  expensive  one.  The  Missouri  Biver  Com- 
mission at  its  last  meeting  concurred  in  Colonel  Stickney's  plans  for 
improvement  at  certain  points,  making  use  of  these  bank-hcMMi  revet- 
ments so  as  to  give  them  a  more  extended  trial.  Until  his  system  had 
Uiat  trial  and  we  set  some  results  from  it,  we  are  not  prepared  to  say 
whether  we  can  adopt  it  definitely  or  not.  This  is  the  system  he  wishes 
to  get  the  Mississippi  Biver  Commission  to  adopt. 

Q.  I  don't  think  we  will  occupy  any  more  time  on  the  Missouri,  unless 
there  is  scnnething  you  would  like  to  supplement  in  connection  with 
Colonel  Stickney's  testimony  on  that. — A.  I  don't  know  that  there  is 
anything  I  could  say  that  would  give  you  any  more  information  than  he 
has  given  you.  I  fully  concur  with  him  in  most  of  his  remarks,  espe- 
cially about  the  manner  in  which  appropriations  are  made.  Of  course 
yon  have  had  your  attention  called  to  the  different  phases  of  that. 

Q.  That  is,  you  think  it  is  very  unwise  to  put  clauses  in  an  appropri- 
ation bill  providing  that  certain  amounts  shall  be  or  may  be  devoted  to 
certain  specific  points.  You  think  it  would  be  better  for  the  commission 
and  that  they  could  do  better  work  if  the  appropriation  was  a  gross  sum 
without  any  legislative  direction  as  to  points? — A.  Yes;  it  would  be 
much  better.  And  if  there  are  points  that  in  their  judgment  are  of 
sufficient  importance  to  require  special  work,  special  appropriations 
should  be  made  for  them. 

Q.  Are  there  any  so-called  harbor  improvements  in  the  river  below 
Kansas  City!  By  harbor  improvements  I  mean  these  improvements  in 
front  of  towns  and  to  protect  railroad  bridges,  etc. — A,  Yes;  there  are 
several  below  Kansas  City. 

Q.  Where  you  have  been  making  improvements! — A.  Yes,  sir.  The 
aggregate  of  the  allotments  made  for  the  several  plans  along  the  river  iu 
the  last  river  and  harbor  bill  was  greater  than  the  amount  appropriated. 
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Q.  To  different  points  on  the  rivert — A.  To  diflferent  points  on  the 
river.  At  our  last  meeting,  I  think  it  was,  or  the  meeting  before  the 
last — the  meeting  at  which  we  allotted  the  appropriation  made  for  the 
Missouri — Colonel  Stickney  laid  before  the  commission  his  project  for 
the  expenditure  of  the  money  available.  It  contemplated  putting  in 
these  bank  head  revetments  at  a  number  of  places  mentioned,  thus  doing 
a  little  necessary  work  at  each  place.  He  hoped  in  this  way  to  satisfy 
these  localities,  although  they  could  not  be  given  the  full  amount  men- 
tioned in  the  bill. 

Q^  If  they  had  given  the  full  amount,  it  would  have  exhausted  the 
appropriation  f — A.  Yes.  The  full  amount  would  not  cover  the  esti- 
mated cost  of  the  work  to  be  done. 

Q.  What  is  the  distance,  in  round  figures,  from  the  mouth  of  the 
Missouri  to  Oairo? — A.  It  is  about  200  miles. 

Q.  Do  you  divide  that  into  reaches,  as  they  do  above! — A*  No;  the 
original  plan  that  we  have  been  working  on  for  a  number  of  years  con- 
templates the  improvement  of  the  river  by  concentrating  the  water  into 
a  definite  channel  by  means  of  what  we  call  hurdles  (they  are  popularly 
called  fences),  which  check  the  velocity  of  the  current  and  cause  a 
deposit  about  them ;  that  deposit  gradually  increases,  and  after  a  while 
willows  begin  to  grow.  This  growth  of  deposit  continues  until  it  gets 
up  to  high  water.  It  is  contemplated  to  then  revet  the  bank,  and  in 
that  way  keep  the  river  in  shape.  When  we  once  get  it  into  shape  we 
expect,  by  the  expenditure  of  a  small  amount  every  year,  to  keep  it  in 
that  condition. 

Q.  That  is  the  character  of  your  improvements  on  this  whole  reach 
of  the  river! — A.  Yes;  from  here  down  to  Oairo. 

Q.  By  building  so-called  hurdles! — A.  By  building  hurdles;  yes. 

Q.  What  are  they  composed  of! — A.  They  are  composed  of  piles  or 
clumps  of  piles  driven  from  the  shore  out  to  the  channel  line.  For 
instance  [referring  to  a  blue  print]  here  is  St.  Louis.  This  is  on  the 
farther  side  of  the  river.  Now,  we  build  hurdles  out  like  this;  the 
project  is  at  intervals  of  a  thousand  feet,  but  we  build  only  every  other 
one,  and  then  if  we  find  it  necessary  to  build  the  intermediate  ones  we 
do  so.  These  hurdles  are  generally  built  at  high  water.  The  Missouri 
Biver  brings  down  a  large  amount  of  sediment,  and  puts  it  into  the  t\\& 
here,  that  has  to  be  disposed  of  in  building  up  these  banks  here,  or 
carried  down  through » 

Q.  But  it  gathers  in  there  among  your  hurdles! — A.  Yes.  Now,  this 
at  one  time  was  scattered  all  around  here,  opposite  Jefferson  Barracks, 
at  what  is  called  Horse  Tail.  That  was  a  very  bad  place  in  the  river, 
and  was  practically  the  head  of  navigation  in  low  water.  Before  these 
improvements  were  commenced  between  2  and  3  feet  of  water  only  was 
found  here  at  low  stages.  The  water  scattered  around  and  wasn't  con- 
centrated.   Now  we  have  6  or  7  feet  down  there  at  low  water. 

Q.  And  that  is  the  character  of  the  work  you  are  carrying  on  down 
to  Cairo! — A.  That  is  the  character  of  the  work  we  are  carrying  on 
down  toward  Cairo;  we  are  not  at  Cairo  yet,  though,  only  part  way 
down.  This  part  is  pretty  well  improved  [pointing! ;  the  contractioD 
works  having  been  in  five  or  six  years,  the  sand  bars  have  settled  them- 
selves over  to  one  side  of  the  river,  and  the  channel  comes  over  on  the 
bluflP  side.  This  kind  of  improvement  is  perfectly  practicable  from  here 
down  to  Cairo,  but  when  you  get  below  Cairo  you  get  an  entirely  dif- 
ferent state  of  affairs.  We  try  here  to  get  the  river  on  the  bluff  side 
always,  so  we  only  have  to  revet  the  other  side.  Sometimes  there  are 
places  where  we  can  not  get  the  river  over  against  the  bluff*. 
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Q.  So  long  as  yoa  have  carried  on  this  work  of  contracting  the  channel 
)y  means  of  hurdles,  has  it  proved  a  success! — A.  Oh,  my;  yes.  Here 
we  have  all  this  reach  of  the  river  (that  we  have  done  more  or  less 
irork  on)  clear  to  Grand  Tower,  about  a  hundred  miles  down.  We  have 
neatly  improved  the  navigation  at  low  water.  The  present  is  an 
extreme  low-water  season.  It  is  now  down  a  foot  lower  than  our  zero, 
¥hich  is  ordinary  low  water.  I  have  soundings  taken  by  the  boats  in 
ny  charge  as  they  cross  the  shoal  places.  The  reports  come  in  every 
lay.  Here  is  the  report  of  a  boat  that  came  in  to-day.  All  these 
>laces  that  are  named  here  were  bad  crossings.  There  is  quite  a  num- 
)er  of  them  that  have  been  entirely  eliminated  by  this  improvement. 
Tor  iu8tance,  at  Arsenal  Island  we  have  6  or  7  feet.  Garrolls  Island 
ised  to  be  a  very  bad  place,  but  has  been  improved.  Twin  Hollows — 
hat  was  a  3-foot  place  generally  at  low  water,  but  they  have  good 
rater  there  now.  This  is  the  result  of  the  improvement  that  has  been 
^oing  on.  The  appropriations  are  not  large  enough  to  enable  us  to  do 
Jl  we  would  like  to. 

Q.  You  have  commenced  this  work,  then,  at  the  mouth  of  the  Mis- 
iouri  and  are  carrying  it  downstream! — A.  Carrying  it  down — ^yes. 

Q.  How  far  down  have  you  got  from  the  mouth! — ^A.  We  are  not 
attempting  to  complete^  or  anywhere  near  complete,  it  as  we  go  down. 
tVe  do  such  work  as  will  give  immediate  benefit  to  navigation ;  then 
re  exi)ect  to  go  back  over  this  and  make  it  more  permanent.  We  have 
lone  some  work  down  as  far  as  Commerce,  about  25  miles  above  Cairo. 
Chis  wasaverybad  locality — Powers  Island  (the  steamboat  people  call 
t  the  Goose  Island)  country.  A  great  deal  of  the  water  went  down 
:he  slough  behind  this  island.  A  hurdle  dam  was  built  across  this, 
n'hich  checked  the  water  gradually  and  caused  it  to  fill  up  with  deposit, 
^^ow  there  is  only  a  little  stream  that  you  can  step  across,  where  last 
^ear  at  this  time  half  the  river  went  down.  This  is  all  shoal  water, 
ind  this  is  all  built  up.  The  consequence  is  that  the  water  goes  down 
bare  to  the  benefit  of  this  space  down  here. 

Q.  So  it  scours  the  channel! — A.  It  scours  a  good  channel. 

Q.  And  you  have  carried  on  this  work  to  a  greater  or  less  extent 
almost  down  to  Cairo! — A.  Almost  down — yes;  but  as  long  as  there  are 
Duc  or  two  places  that  we  have  not  improved  to  6  or  6  feet,  these 
limit  the  draft  of  the  boats  going  down. 

Q.  Now,  you  say  the  plan  is  to  have  the  sand  fill  up  among  the 
[inrdles,  and  by  and  by  form  a  new  bank  with  willows  growing  on  it, 
3tc.! — A.  Yes. 

Q.  And  in  time  make  it  as  high  as  the  river  m  high  water! — A.  Yes. 

Q.  And  then  supplement  it  eventually  by  revetment! — A.  By  revet- 
nent;  yes. 

Q.  Now,  have  you  attained  that  result  at  any  part  of  this  work! — 
A..  Oh,  yes. 

Q.  So  you  have  demonstrated  that  it  can  be  accomplished! — A.  Yes. 

Q.  To  the  extent  that  you  contemplate? — A.  If  you  gentlemen  could 
)nly  take  a  day  or  half  a  day  and  go  down  even  as  far  as  Arsenal 
[sland,  I  could  show  you  where  away  back  (not  as  far  as  you  could  see, 
t>ut  away  back)  trees  are  growing  on  this  bank  [pointing],  and  right  in 
front  of  it  there  is  a  great  willow  growth  and  houses  are  being  built  on 
that  place  there.  In  1895  we  had  an  estimate  made  of  the  amount  of 
accretion  that  had  taken  place  down  as  far  as  we  had  gone  then 

Q.  From  St.  Louis  to  where! — A.  I  think  it  was  down  to  Ste.  Gene- 
vieve.   Here  is  the  accretion  in  acres  fpointing]. 

Q.  That  has  resulted  from  your  hurdle  or  contraction  work  ! — A.  Yes. 
That  amounts  to  7,41G  acres. 
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Q.  From  the  month  of  the  Missonri  down  to  Ste.  Genevieve!— -A. 
Yes.  A  great  deal  has  been  built  up  since  this  statement  was  made. 
This  bank  comes  clear  over  here  and  down  here. 

Q.  Well,  have  you  revetted  any  of  these  banks  that  you  have  thus 
created  ? — A.  Yes ;  there  are  a  good  many  revetted  along  here.  But  we 
have  to  watch  them.  Just  at  the  present  time  I  am  doing  a  good  deal 
of  work  repairing  them. 

Q.  Do  the  willows  grow  on  them  Y — A.  Yes;  when  they  get  up  to  aboat 
high  water.  It  is  a  matter  of  official  record,  derived  from  a  series  of 
sediment  and  discharge  observations  taken  in  1879  at  St.  Oharles,  on 
the  Missouri  Biver,  that  the  amount  of  material  brought  down  in  sua- 
X>ension  by  that  river,  together  with  the  sand  rolled  along  the  bottom, 
was  sufficient  during  that  year  to  have  covered  a  space  1  mile  square 
to  a  depth  of  470  feet,  or,  in  other  words,  sufficient  to  fill  a  space  2,500 
feet  wide  and  105  miles  long  to  a  depth  of  8  feet;  or  would  fill  a  street 
100  feet  wide,  53  miles  long,  to  a  height  of  nearly  400  feet.  You  see 
that  is  put  into  the  river,  and  we  have  to  take  care  of  it.  It  has  to  go 
through  here  or  it  will  be  piled  up  on  the  sides  somewhere.  We  pick 
up  a  large  portion  of  it  and  form  these  new  banks.  The  narrowing  of 
the  river  here  has  resulted,  as  I  find  from  observations  that  1  have  had 
made  recently,  in  lowering  of  the  bottom  of  the  river. 

Q.  Deepening  of  the  channel  Y — A.  Deepening  of  the  bottom  of  the 
river.  The  other  day  I  had  some  discharge  observations  taken,  firom 
which  it  appears  that  at  the  same  stage  on  the  gauge  the  amount  of 
water  going  down  was  more  than  it  was  when  previous  observations 
were  taken,  showing  pretty  conclusively  that  in  the  rectification  of  the 
river  the  bottom  is  dropping  down.  The  river,  ordinarily,  you  know, 
is  made  up  of  deep  pools  and  wide  shoals.  As  we  contract  these  wide 
places  and  get  rid  of  the  shoals,  it  gives  it  a  more  uniform  slope  all  the 
way  down. 

Q.  It  has  a  tendency  to  give  the  bed  a  gradual  and  continuous  slope 
instead  of  having  it  in  pools  and  bars! — A.  Yes. 

Q.  As  it  would  be  ordinarily! — ^A.  Yes. 

Q.  Now,  as  I  understand  it,  this  form  of  work  that  you  have  described 
here  is  substantially  the  character  of  the  work  all  along  your  reach  of 
the  river t — A.  Yes;  the  object  to  be  accomplished  on  the  stretch  of 
the  river  from  the  mouth  of  the  Missouri  to  St.  Louis  was  to  gain  6  feet 
of  water,  and  firom  St.  Louis  to  Cairo  8  feet. 

Q.  At  low  water! — A.  At  low  water;  yes. 

Q.  Will  you  please  describe  a  hurdle,  so  called* — A.  A  hurdle,  as  the 
term  is  here  used,  is  one  of  many  silt-arresting  devicea  that  have  been 
experimented  upon  in  this  country  and  elsewhere.  The  hurdle  con- 
sists, essentially,  of  a  row  or  of  parallel  rows  of  piling,  the  piles  driven 
either  singly  or  in  clumps,  the  piling  being  connected  lengthwise  of  the 
hurdle  by  wattling  of  fine  brush  or  by  curtains  composed  of  brush  and 
lodged  against  the  upstream  side  of  one  of  the  rows  of  piles,  the  whole 
formiug  a  permeable  dike  through  which  the  silt-laden  current  can  pass, 
though  with  greatly  diminished  velocity,  resulting  in  deposits  of  tult 
above  and  below  the  hurdles. 

These  deposits  are  generally  soon  overgrown  with  willows  or  cotton- 
wood,  and  after  they  arrive  at  sufficient  height  they  can  be  revetted  on 
their  river  fronts.  To  guard  against  loss  by  scour  of  the  piles,  a  broad 
flexible  mattress  is  first  sunk  on  the  line  of  the  hurdle.  Through  this 
mat  the  piles  and  clumps  of  piles  are  driven.  During  the  past  year 
the  hurdles  have  been  constructed  of  clumps  of  piles,  three  piles  and 
upward  to  each  clump.    These  piles  are  driven  so  that  when  their 
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ipper  ends  are  drawn  together  by  means  of  a  wire  rope  they  form  a 
lort  of  pyramidal  structare,  the  horizontal  distances  of  the  piles  from 
iach  other  at  the  surface  of  the  river  bed  being  8  to  10  feet,  depending 
aainly  upon  the  depth  of  the  water. 

The  wire  ropes  are  made  on  the  work;  they  are  composed  of  14  to  18 
itrands  of  No.  14  galvanized  iron  wire.  They  are  drawn  taut  by  means 
»f  the  pile-driver  machinery.  At  each  turn  of  the  rope  around  the 
ipper  end  of  the  clump  of  piles  a  spike  is  driven  as  an  additional  guard 
kgainst  the  rope  slipping,  though  the  wire  itself  generally  binds  or  cuts 
nto  the  piling  sufficiently  to  prevent  any  slip.  This  method  of  drawing 
be  upper  ends  of  the  piles  together  appears  to  be  better  than  the  old 
me  of  bolting  them. 

The  tops  of  the  piles  are  generally  at  an  elevation  of  20  feet  above 
extreme  low  water,  excepting  that  in  the  curtain  or  wattling  row  the 
top  of  one  pile  of  the  clump  is  at  an  elevation  of  about  25  feet  above 
that  stage  in  order  to  intercept  a  drift  at  high  stages  and  prevent  it 
From  crossing  the  line  of  hurdle  and  dragging  the  top  of  the  latter  with  it. 

The  curtain  or  wattled  row  is  braced  by  vertical  diagonal  braces 
beeled  against  a  row  of  clumps  spaced  at  such  distances  below  as  to 
make  the  angle  of  the  braces  about  45^, 

The  heel  of  the  brace  is  held  by  a  clevis  passing  around  one  of  the 
nles  of  the  lower  clump,  with  its  pin  through  the  brace.  At  top  the 
)race  is  bolted  to  one  or  more  of  the  piles  in  the  upper  clump. 

The  piling  of  the  hurdle  row  is  so  spaced  as  to  represent  an  equiva- 
ent  of  one  pile  to  the  linear  foot  of  hurdle.  The  piles  are  driven  by 
Qeaus  of  the  hydraulic  jet  as  well  as  by  the  hammer,  the  latter  weighing 
•,400  pounds,  and  sometimes  by  both  combined. 

The  completed  curtain,  or  the  wattling,  whichever  may  be  used,  is 
renerally  carried  finally  to.  a  height  of  20  feet  above  extreme  low  water. 
Che  mattress  is  from  60  to  135  feet  in  width,  depending  upon  the  depth 
»f  water  and  consequent  length  of  piles,  as  well  as  upon  liability  of  the 
)ed  to  suffer  fit>m  scour.  It  is  fabricated  wpou  floating  ways,  in  place, 
)y  wattling  brush  upon  poles  spaced  about  5  feet  apart  and  in  any 
ength  desired.  Continuity  is  obtained  by  lapping  the  poles  and  fasten- 
ng  them  together  with  spikes  and  wire.  When  additional  strength  is 
eqnired  wire  cables  are  used  across  and  in  the  direction  of  the  length 
^f  the  mattress.  The  brush  is  spiked  to  the  poles  at  the  edges  of  the 
nattress  and  at  other  points,  about  one  spike  to  every  third  pole.  In 
inking  the  mat  a  little  less  than  1  cubic  yard  of  broken  rock  is  required 
o  a  cord  of  brush. 

The  piles  used  in  the  hurdles  run  in  lengths  from  25  to  60  feet,  and 
heir  average  penetration  in  the  bottom  is  about  15  feet.  They  are 
Lriven  with  the  large  end  down. 

At  the  shore  end  of  the  hurdle  the  bank  is  revetted  for  about  300 
ieet,  of  which  200  feet  is  below  the  axis  of  the  hurdle. 

In  constructing  the  shore  revetment  a  mat  about  120  feet  or  more  in 
ridth,  its  inner  edge  at  the  surface  of  standard  low  water,  is  sunk. 
?he  bank  is  then  eventually  graded  to  a  slope  of  one-half  and  covered 
rith  riprap.  Where  necessary  to  grade  the  bank  by  artificial  means  the 
grading  is  done  by  the  hydraulic  method  or  by  means  of  shovels,  etc. 

Q.  Have  you  any  levee  work  along  your  reach  of  the  river  t — A.  'So 
Bvee  work  comes  in  my  district  at  alK 

Q.  Your  whole  work  is  confined  to  this  class  of  work  you  have  been 
[escribingf — A.  To  contraction  work  and  revetting  banks;  yes. 

Q.  What  appropriation  was  made  in  the  last  river  and  harbor  bill 
OT  your  reach  of  the  river! — A.  Two  hundred  and  seventy-five  thou- 
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sand  dollars  by  the  last  river  and  harbor  act,  $673,333.33  by  the  last 
sundry  civil  act,  and  $325,000  by  the  general  deficiency  act. 

Q.  Was  it  in  a  lump  sum  or  was  it  divided  up! — A.  The  appropm- 
tiou  is  for  the  Mississippi  Eiver  between  Minneapolis  and  the  moutliof 
the  Ohio,  and  of  this  amount  so  much  shall  be  expended  between  the 
mouth  of  the  Ohio  and  the  month  of  the  Missouri. 

Q.  It  is  left  in  such  a  condition,  then,  that  you  can  exi>end  it  wherever 
you  like? — A.  Wherever  we  can  do  the  most  good  for  the  interest* of 
navigation.  Occasionally  there  is  a  clause  which  provides  that  a  cer- 
tain proportion  of  it  may  be  expended  at  a  certain  place,  in  the  discre- 
tion of  the  Secretary  of  War,  and  then  again  there  are  mandatory 
clauses. 

Q.  I  would  call  your  attention.  Major,  to  the  appropriation  made  in 
the  last  river  and  harbor  bill  for  the  prevention  of  the  flow  of  the  Mis- 
sissippi Eiver  into  the  Ohio  through  Oache  Greek,  and  ask  yon  to  inform 
the  committee  as  to  whether  there  is  any  danger  of  the  Mississippi 
Eiver  breaking  over  its  banks  into  Cache  Greek  and  from  thence  into 
the  Ohio  Y — A.  I  don't  think  there  is  any  immediate  danger,  or  any  dan- 
ger in  any  reasonably  future  time,  of  the  Mississippi  getting  over  into 
the  Ohio  Eiver  through  the  valley  of  the  Gache  Greek.  When  the  Mis- 
sissippi gets  high,  at  anything  like  a  bank-full  stage,  it  backs  up  tiie 
Ohio  and  up  through  Gache  Greek  and  makes  the  water  going  throngb 
the  Ohio  and  the  water  in  the  Mississippi  at  Beech  Eidge  almost  on  the 
same  level. 

Q.  The  bottom  of  Gache  Greek  is  much  higher  than  the ^A.  The 

bottom  of  Gache  Greek,  at  a  point  near  Beech  Eidge,  is  something  like 
9  feet  above  the  surface  of  the  water  in  the  Mississippi  Eiver  at  low 
water,  and  at  the  outlet  of  Gache  Greek  into  the  Ohio  it  is  12  feet  lower 
than  the  Mississippi  Eiver  at  Beech  Eidge.  There  is  quite  a  fall  in 
Gache  Greek  when  the  Ohio  is  low. 

Q.  In  your  opinion,  then,  there  is  no  immediate  danger  of  the  Mis- 
sissippi flowing  over  its  banks  and  going  over  the  railroad  and  into 
Gache  Greek! — A.  No;  I  don't  think  there  is  any  immediate  danger  of 
anything  of  that  kind  happening.  The  high  water  of  the  Ohio  fre- 
quently comes  through  the  Gache  Eiver  and  empties  into  the  Missis- 
sippi Eiver. 

Q.  Is  there  any  danger  of  the  Ohio  breaking  in  through  that  carve 
and  going  into  the  Mississippi  up  there! — A.  Ko;  I  don't  think  there  is 
any  immediate  danger  of  that. 

Q.  Is  there  any  danger  of  the  water  from  one  river  forming  a  perma- 
nent channel  into  the  other  river  so  as  to  make  that  space  below  Gache 
Eiver  an  island! — A.  I  don't  think  there  is  any  danger  of  that.  The 
distance  from  Beech  Eidge  down  to  the  junction  of  the  Mississippi 
and  the  Ohio  is  about  11  i>r  12  miles  at  low  water,  and  the  distance 
from  Beech  Eidge,  by  way  of  the  Gache  Eiver  and  the  Ohio,  to  the 
same  point,  is  ah^ut  14  miles,  and  the  Mississippi  Eiver  would  not  be 
more  liable  to  take  the  longer  course  to  get  down  to  the  present  point 
of  junction  with  the  Ohio. 

Q.  And  the  Ohio  Eiver  would  hardly  flow  upstream. — ^A.  'So. 
Although  the  Ohio  Eiver  at  high  water  does  back  through  Gache  Greek 
and  int^  the  Mississippi  near  Beech  Eidge,  with  a  fall  at  those  times  of 
about  1  foot. 

Q.  What  work  have  you  done  on  this  Gache  Eiver  improvementt- 
A.  Since  the  appropriation  was  made  I  have  revetted  the  bank  for  a 
distance  of  about  a  mile  in  the  vicinity  of  Beech  Eidge. 

Q.  Is  that  about  all  the  work  that  is  needed  there! — A.  Well,  this 
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whole  bend,  in  the  course  of  the  general  improvement  of  the  river  and 
the  rectification  of  the  channel,  will  have  to  be  revetted  to  hold  it  there. 
We  want  to  revet  that  so  as  to  hold  it  in  some  sort  of  a  permanent  posi- 
tion, and  also  to  prevent  the  sand  from  getting  into  the  river  and  com- 
ing down  and  forming  obstractions  and  changing  the  channel  down 
below.  The  sand  that  comes  down  forms  a  bar,  and  we  don't  know 
w'here  that  is  going  to  drive  the  water  to.  There  is  a  very  bad  piece  of 
river  from  Ccmmerce  you  might  say  clear  down  to  Cairo  that  has  to  be 
taken  into  consideration  in  the  general  improvement  of  the  river.  I  do 
Dot  think  that  there  is  any  immediate  necessity  for  doing  any  special 
work  at  Beech  Eidge,  especially  if  it  is  to  be  done  at  the'exi>ense  of 
ottier  portions  of  the  river  that  are  in  more  need  of  improvement  in  the 
interests  of  navigation. 

Q,  How  much  of  the  appropriation  have  you  exi)ended,  about? — A. 
1  could  not  say,  because  we  have  not  yet  figured  up  the  expenses.  The 
work  is  only  just  closed  for  the  season. 

Examined  b^  Mr.  Gallinger: 

Q.  What  was  the  amount  of  the  appropriation? — ^A.  $100,000. 

Q.  And,  in  your  opinion,  was  that  a  wise  expenditure  of  public 
Doioney,  all  things  considered  ? 

Mr.  ^Nelson.  I  don't  suppose  you  have  expended  much  of  that  appro- 
[)riation  ? 

The  Witness.  Oh,  yes;  we  have  spent  a  good  deal  of  it, 

Q.  Please  state  whether  or  not,  in  your  opinion,  that  appropriation 
nade  by  Congress  was  a  wise  exx)enditure  of  public  money,  all  things 
^nsidered;  I  mean  by  that  all  things  considered  in  connection  with  the 
river  improvements. — A.  I  do  not  think  it  was  necessary  for  the  inter- 
ests of  navigation,  and  I  do  not  think  it  was  necessary  to  have  exx>ended 
t  at  this  time. 

Q.  You  are  a  member  of  the  Mississippi  Eiver  Commission.  Coming 
aow  to  the  river  from  Cairo  down — ^you  heard  the  testimony  of  Colonel 
Btickney  as  to  the  stages  of  thcflood  at  Cairo,  Paducah,  St.  Louis,  St. 
Charles,  and  Grafton.  His  statements  as  to  the  gauges  of  water  during 
the  flood  at  those  points  are  correct! — A.  Those  are  matters  of  record. 
[  believe  they  are  correct  as  stated  by  him. 

Q.  You  are  familiar  with  the  river  from  Cairo  down! — A.  Beasonably 
30;  not  so  much  so  as  from  here  down  to  Cairo. 

Q.  What,  in  your  opinion,  is  the  best  and  most  feasible  method  of 
checking  and  restraining  and  governing  the  floods  on  the  Mississippi 
t>elow  Cairo! — A.  I  think  the  most  feasible  method  is  by  means  of 
levees. 

Q.  Do  you  not  think  that  the  closing  of  these  river  basins  that  has 
k>een  going  on  of  recent  years  (the  St.  Francis,  the  White  and  Arkansas, 
%nd  the  Yazoo  basins)  has  had  a  tendency  to  aggravate  or  intensify  the 
[loods  in  the  lower  part  of  the  river! — A.  They  have  had  a  tendency  to 
raise  the  flood  level. 

Q.  That  is  what  I  mean — to  raise  the  water  higher  and  aggravate 
the  flood. — ^A.  Yes. 

Q.  The  chief  damage  done  in  the  lower  river  district  by  the  flood  last 
)]>ring  was  by  the  river  breakiug  over  the  levees  because  they  were  not 
liigh  enough! — ^A.  They  were  either  not  high  enough  or  not  substantial 
enough. 

Q.  In  most  cases  because  they  were  not  high  enough! — A.  In  most 
sases.  A  great  many  of  those  levees  that  were  built  by  the  States  and 
the  local  authorities  were  not  constructed  with  the  care  that  is  exercised 
low  in  building  levees. 
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Q.  Most  of  the  crevasses  occurred  in  the  State  levees  f — A.  Th^e 
were  no  Government  levees  iu  which  there  were  any  crevasses  at  all 
These  crevasses  were  all  due  inherently  to  low  grades,  weak  profiles, 
or  old,  imperfect,  or  incomplete  construction.  None  of  the  levees  built 
by  the  United  States  were  broken. 

Q.  This  flood  of  1897  was  primarily  caused,  in  the  first  instance,  and 
brought  to  its  highest  stages  by  the  waters  from  the  Ohio? — A.  Yes. 

Q.  It  was  intensified  and  prolonged  by  the  waters  coming  firom  the 
Upper  Mississippi  and  Missouri,  wasn't  it  Y  I  don't  mean  raised,  bat  it 
continued  the  flood  a  longer  period  ? — A.  It  continue  the  flood,  and 
then  there  was  a  second  flood  that  came  out  of  the  Ohio  Ei  ver  that  kept 
it  up. 

Q.  When  did  the  second  flood  come! — A.  About  two  weeks  after  the 
first. 

Q.  Did  it  come  at  such  a  time  as  to  meet  the  flood  from  the  Missis- 
sippi above  Cairo  t — A.  Well,  the  flood  in  the  Mississippi  above  Cairo 
was  not  even  up  to  what  we  call  the  ordinary  stage  for  that  season  of 
the  year. 

Q.  At  no  point  or  time! — A.  Not  from  St.  Louis  down.  It  was  only 
what  we  call  aii  ordinary  high  water. 

Q.  There  was  no  flood,  then,  for  that  season  of  the  year! — A.  Nothing 
that  we  would  call  a  flood.  It  was  high  water,  and  it  was  water  that 
we  do  this  hurdle  work  in  generally.  Twenty-five  feet  is  a  good  stage 
for  us  to  put  this  hurdle  work  in,  and  we  were  doing  some  of  that  work 
then — ^just  starting  on  it.  The  high  water  of  1897  in  the  Ohio  reached 
its  maximum  of  61.5  feet  at  Cincinnati  on  the  26th  of  February.  The 
highest  previous  record  at  that  place  was  71.06;  that  was  February  14, 
1884. 

Q.  How  about  the  Cumberland! — A.  The  Cumberland  at  Nashville 
reached  its  maximum,  49.25  feet,  this  season — March  20.  The  highest 
previous  record  was  65.3,  on  January  22, 1882.  The  Tennessee  River 
at  Chattanooga  reached  its  maximum  on  March  15  at  37.9,  the  highest 
previous  record  being  54,  on  March  1, 1875. 

Q.  From  this  it  would  appear,  Major,  that  at  neither  of  these  points 
was  the  river  up  to  as  high  a  stage  as  it  had  been  at  previous  times.— 
A.  No;  but  these  high  waters  came  down  and  joined,  you  see. 

Q.  They  all  combined  at  the  same  timet — A.  They  all  combined  at 
the  same  time;  and  at  other  times  the  high  water  in  one  river  had  time 
to  pass  off  before  the  water  from  the  other  rivers  came  down  on  top 
of  it. 

Q.  The  controlling  feature  of  this  flood,  then,  was  that  the  high  water 
at  these  points  occurred  at  the  same  timet — A.  Yes;  at  nearly  the  same 
time. 

Q.  So  as  to  join  there  at  Cairo? — A.  As  these  flood  waters  passed 
into  the  Mississippi  River  they  resulted  in  a  maximum  height  of  51.6 
at  Cairo,  March  25,  1897.  The  crest  of  the  first  wave  had  scarcely 
passed  by  when  it  was  followed  by  another  wave,  which  did  not  reach 
quite  to  this  height. 

Q.  That  was  from  the  Ohio! — A.  That  was  from  the  Ohio.  The 
highest  previous  record  at  Cairo  was  52.2  feet.  So  you  see  it  was  within 
six-tenths  of  a  foot  of  being  the  highest  record  that  we  have  had  at 
Cairo. 

Q.  And  the  distinguishing  feature  of  the  flood  was  its  long  contina- 
ance? — A.  That  was  it.  The  water  reached  the  stage  of  49  feet  on 
this  gauge  on  March  14  and  remained  practically  at  or  above  that  stage 
until  April  17,  a  period  of  thirty-four  days. 
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Q.  And  in  the  meantime  the  high  water  came  down  from  the  Missis- 
sippi T — A.  In  the  meantime  the  water  came  down  from  the  Mississippi 
and  kept  that  np,  although  it  was  not  very  high  water. 

Q.  No ;  but  coming  in  connection  with  the  other  it  helped  to  prolong 
it? — A.  Ko  previous  flood  has  ever  prevailed  at  this  point  for  anything 
like  Bo  long  a  time.  The  Upper  Mississippi  was  not  above  medium 
high  stage  during  this  time;  and,  fortunately,  the  tributaries  to  the 
^iississippi  below  Cairo  were  not  above  the  medium  stages  when  the 
flood  wave  passed  them. 

Q.  The  flood  was  not  aggravated  by  any  extraordinary  outpouring 
either  of  the  St.  Francis  Eiver,  the  White  Eiver,  or  the  Arkansas 
Kiverf — A.  No;  they  were  not  above  the  ordinary  high- water  stages. 
The  St.  Francis  Eiver  would  not  cut  much  of  a  figure,  because  its 
watershed  is  not  very  large,  and  if  there  is  high  water  pouring  out  of 
the  mouth  of  the  St.  Francis — any  large  quantity  coming  from  the  St. 
Francis — ^it  usually  comes  from  a  break  in  the  levees  somewhere  along 
the  St.  Francis  front  and  is  the  Mississippi  Eiver  water  getting  back 
into  the  Mississippi. 

Q.  Well,  the  White  and  Arkansas  together  are  capable  of  producing 
quit^afloodf — A.  Yes;  they  have  quite  a  drainage  area,  but  this  season 
they  were  not  extraordinarily  high.  That  was  a  fortunate  occurrence, 
too. 

Q.  As  I  understand,  of  recent  years  they  have  been  closing  up  what 
is  called  the  Yazoo  Basin,  the  White  Eiver  Basin,  and  the  St.  Francis 
Biver  Basin. — A.  Yes,  sir. 

Q.  Can  you  give  the  area  of  those  basins,  approximately! — A.  The 
St*  Francis  Basin,  the  area  that  will  be  protected  by  the  levees  when 
completed,  is  about  3,490  square  miles. 

Q.  Can  you  give  the  width  or  length  of  it! — A,  I  can  give  you  the 
length  of  it.  The  total  contemplated  levee  line  amounts  to  about  224 
miles,  of  which  115  miles  have  been  constructed.  This  work  has  been 
done  partly  by  the  United  States  and  partly  by  local  levee  boards.  The 
State  of  Missouri  has  built  26  per  cent,  the  State  of  Arkansas  40  per 
cent,  and  the  United  States  34  per  cent. 

Q.  Kow,  the  White  and  Arkansas  Basin. — A.  The  levee  line  is  64.4 
miles  long.  The  territory  to  be  protected  is  a  narrow  strip,  varying 
from  6  to  30  miles  in  width,  l3ring  on  the  right  bank  of  the  Mississippi 
Eiver,  and  having  an  area  of  about  910  square  miles. 

Q.  The  Yazoo  Basin. — A.  The  Upper  Yazoo  district  contains  about 
124  miles  of  levee;  The  Upper  and  Lower  Yazoo  Basin  contains  7,151 
square  miles — that  is,  these  levees  will  protect  that  much  from  over- 
flow. The  Lower  Yazoo,  the  length  of  its  levee  line  is  186  miles,  cover- 
ing about  216  miles  of  river.  There  is  about  216  miles  of  river  front  on 
the  Lower  Yazoo  Basin.  And  then  there  is  the  Upper  Tensas.  The 
levee  lines  in  the  Upper  Tensas  district  are  about  173  miles  long. 

Q.  And  that  has  been  closed? — A.  That  has  been  inclosed;  yes. 

Q.  That  covers  the  basins,  doesn't  it,  up  above  the  Red  River! — A, 
Yes. 

Q.  Now,  let  me  ask  you  this :  If  it  were  possible  to  relieve  the  Missis- 
sippi Biver  from  the  effects  of  the  floods  and  overflow  by  means  of 
reservoirs  would  not  the  most  appropriate  places  have  been  at  one  or 
all  of  these  basins  f — A.  Those  would  have  been  the  proper  places  to 
have  established  reservoirs,  but  there  is  a  little  difference  of  opinion 
as  to  whether  the  flooding  of  these  basins — take  the  St.  Francis  Basin, 
for  instance — as  to  whether  the  flooding  of  the  basin,  allowing  the  water 
to  go  over  into  the  basin  in  its  upx)er  reaches,  diminishes  the  flood 
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water  down  below  where  it  comes  into  the  Mississippi  again.  It  u 
maintained  by  some  of  the  engineers,  and  especially  the  engineer  in 
charge  of  that  division  (Mr.  Pharr),  that  the  flood  water  will  not  always 
reach  a  higher  stage  at  Helena  if  yon  close  the  whole  basin  than  it 
would  if  it  were  left  open.  That  is  a  little  different  from  the  idea 
Colonel  Stickney  expressed. 

Q.  Please  state  that  again. — A.  He  maintains  that  the  flood  level  at 
Helena,  where  the  St.  Francis  would  come  in,  will  not  be  higher  if  yon 
close  in  the  whole  of  the  St.  Francis  front — or  at  least  that  during  this 
last  flood  water  the  water  would  not  have  been  so  high  on  the  gauge 
at  Helena  if  you  had  closed  in  the  front  as  it  was  with  the  front  open 
and  the  water  allowed  to  come  into  the  basin,  because  the  water  that 
came  out  of  the  St.  Francis  Eiver  joined  the  Mississippi  Biver  just 
about  the  time  the  top  of  the  flood  of  the  Mississippi  (coming  down  the 
main  river)  got  there,  and  so  raised  it. 

Q.  That  is,  it  would  pass  over  the  banks  of  the  Mississippi  into  the 
St.  Francis  Basin,  then  make  that  circuit  in  there  and  get  back  to 
Helena  as  quick  as  the  waters  in  the  Mississippi  would;  in  the  nature 
of  the  case  that  can't  be  so. — A.  That  is  not  the  Idea  exactly.  The 
flrst  part  of  the  flood  water  that  comes  down  gets  over  the  banks  there, 
fills  up  the  St.  Francis  Basin,  and  goes  through  the  swamps  and  dowa 
to  the  Mississippi.  That  occurs  before  the  crest  of  the  second  high 
water  has  come  down  the 

Q.  Then  he  is  assuming  that  the  crest  of  the  high  water  in  the  Mis- 
sissippi comes  down  at  the  same  time  as  the  surplus  water  from  the  St 
Francis  Basin  f — A.  Yes. 

Q.  But  that  is  an  assum])tion  that  is  not  founded  on  iact. — A.  Well, 
I  don't  know.  He  has  some  reason  for  saying  that  the  flood  waters 
will  be  carried  ofl'  faster  by  closing  the  basin,  and  get  by  Helena  quicker, 
and  that  the  water  will  not  be  so  high  if  you  close  the  front  of  the 
basin. 

Q.  What  is  the  distance  from  New  Madrid  to  Helena! — A.  It  is 
about  235  miles. 

Q.  And  what  is  the  average  breadth  of  the  basin,  supposing  it 
wasn't  leveed! — A,  The  average  width  would  be  nearly  15  miles. 

Q.  Kow,  his  theory  is  that  if  the  water  had  free  room  there  for  235 
mUes  in  length  and  15  miles  in  width  there  would  be  as  high  a  stage 
of  water  in  the  river  as  if  that  same  water  was  confined  within  the 
limits  of  the  levees  along  the  banks! — A.  Yes;  that  it  would  pass  ofL 

Q.  That  is,  if  instead  of  having  a  channel  235  miles  long  and  15  miles 
wide  for  the  high  water  to  pass  over,  you  confine  it  to  a  narrow  chan- 
nel between  the  levees  (not  averaging  over  a  mile  wide)  that  that  narrow 
channel  wouldn't  be  any  higher  than  the  30-mile  channel.  Now,  do 
you  believe  that  that  is  a  correct  view  to  take  of  it!— A.  Well,  but 
you  must  take  into  consideration  that  in  this  wide  channel  it  is  through 
a  swamp,  trees,  and  bushes,  and  is  obstructed  there. 

Q.  I  take  that  into  account.  But  do  you  believe  that  if  that  basin 
was  entirely  open  the  crest  of  the  high  water  would  be  as  high  at 
Helena  as  though  you  had  the  whole  basin  confined! — A.  That  would 
depend  a  great  deal  on  circumstances. 

Q.  Taking  the  water  as  it  was  last  spring. — A.  Taking  this  particu- 
lar spring,  you  must  remember  there  were  two  floods,  one  following 
after  the  other. 

Q.  Well,  take  either  one  of  them. — A.  We  must  take  the  two  floods 
into  consideration.  The  first  one  comes  on  top  of  the  second.  The  first 
flood  comes  over  the  banks  and  proceeds  to  fill  up  the  basin,  and  goes 
on  down 
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Q.  Doesn't  the  same  law  govern  in  either  case?  Isn't  the  natnral 
Bsalt  of  narrowing  a  channel  to  raise  the  elevation  of  the  water  in  it  f — 
L.  It  will  raise  the  elevation  of  the  water  or  lower  the  bottom  of  the 
haunel. 

Q.  Now,  do  you  mean  to  say  as  an  engineer,  Major,  that  the  closing 
1  of  the  St.  Francis  River  Basin  does  not  tend  to  raise  the  elevation 
or  crest,  or  wave,  as  you  call  it)  in  the  Mississippi  River  f — A,  It 
aises  it  along  the  front,  for  instance — along  that  front;  but  when  you 
Jlow  this  water  to  get  over  and  get  into  the  basin  it  lowers  it  Then 
ou  get  down  to  a  certain  point  where  this  water  comes  into  the  chan- 
lel  again,  and  there,  of  course,  it  is  raised. 

Q.  Yes;  below  the  junction  it  is  raised. — A.  That  is  just  what  I  was 
speaking  o£    Helena  is  below  the  junction. 

Q.  Yes;  but  the  water  doesn't  come  in  at  the  same  time  or  in  the 
same  degree.  You  are  assuming  that  it  goes  at  the  same  rate  of 
speed. — A.  No;  I  am  assuming  that  the  crest  of  the  second  flood  came 
down  to  Helena  just  as  the  first  flood  that  went  over  into  the  St. 
Francis  Basin  got  to  Helena,  and  that  that  raised  it  (as  he  shows  by 
his  figures)  a  little  higher  than  it  would  have  been  if  the  whole  front 
liad  been  closed,  because  the  first  flood  would  have  gone  clear  on  and 
gotten  by  Helena  before  the  second  flood  reached  there. 

Q.  Don't  you  know  that  that  puts  you  at  issue  with  the  Mississippi 
Biver  Commission  and  with  Captain  Starling!  I  understand  the  Mis- 
sissippi River  Commission  has  decided  (a  majority  of  the  commission) 
that  it  is  unsafe  to  close  that  St.  Francis  River  Basin  until  you  make 
the  levees  higher. — A.  I  don't  know  as  they  are  on  record  exactly  in 
that  way. 

Q.  If  that  is  true  (that  it  is  unsafe  to  close  the  St.  Francis  River  Basin 
antil  you  fortify  the  levees  below),  manifestly  it  must  be  true  that  the 
closing  of  that  basin  has  raised  the  river,  or  will  raise  it,  at  high  stages 
of  water. — A.  That  basin  is  only  a  small  feature  of  the  problem.  When 
you  take 

Q.  That  is  hedging.  You  ought  to  give  me  a  straight  answer. — A. 
I  am  willing  to  give  a  straight  answer  if  I  can  get  at  exactly  what 
5^oa  are  driving  at,  but  -I  am  just  mentioning  the  foots  as  they  are  on 
record. 

Q.  Will  the  entire  closing  of  the  St.  Francis  River  Basin  have  a  ten- 
lency  to  lower  or  raise  the  crest  of  the  high-water  wave  in  front  of  that 
)asin  from  the  top  to  the  end  of  it! — A.  It  would  have  a  tendency  to 
aise  it.  But  I  am  speaking  about  the  point  below  the  mouth  of  the 
It.  Francis,  where  it  goes  into  the  Mississippi. 

Q.  You  claim  that  it  will  have  a  tendency A.  It  would  have  a 

sndency  to  raise  the  water  all  along  the  front;  but  whether  it  will 
&ise  it  or  lower  it  at  the  point  of  junction — where  the  water  comes  in 
gain— or  not  is  a  question  that  admits  of  some  doubt. 

Q.  That  would  depend  on  the  question  of  whether  the  two  currents 
lade  the  same  rate  of  speed.  If  there  are  two  currents  separated  here 
iaking  for  a  x>oint  below,  if  they  both  travel  at  the  same  rate  of  speed 
nd  make  the  same  junction,  and  there  is  no  waste  of  water,  why,  of 
ourse  they  will  form  the  same  crest  below ! — A.  Yes. 

Q.  But  suppose  one  current  travels  faster  than  the  other,  or  suppose 
tiere  is  a  waste  in  one  and  not  in  the  other,  then  in  the  nature  of  the 
ase  they  can't  form  as  high  a  crest  as  they  would  if  it  was  all  in  one 
bannel;  doesn't  that  look  reasonable  to  you! — A.  That  is  very  reasou- 
ble.  But  you  must  take  into  consideration  that  there  is  a  second 
'ave,  a  second  crest,  following  this  first  one. 
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Q,  Well,  that  second  crest  would  operate  equally  on  both,  wouldn^ 
it? — A.  No;  the  second  crest  is  the  one  that  gets  to  the  mouth  ot  the 
St.  Francis  just  at  the  time  the  water  sent  over  the  banks  from  the  first 
crest  gets  there. 

Q.  Well,  I  am  assuming  that  last  spring  there  had  been  no  levees 
and  you  had  two  crests,  as  you  call  it;  that  is,  you  had  two  distinct 
rushes  of  water.  Now,  each  of  those  two  stages  of  flood  would  mani- 
festly operate  alike  on  these  two  diflerent  currents,  wouldn't  they  f— A. 
Well,  the  second  crest  that  comes  down  the  main  river  goes  on  top  of 
the  first  crest  that  goes  around  through  the  basin,  and  that  (as  I  under- 
stand Mr.  Pharr's  figures)  makes  it  higher  at  Helena,  which  is  just 
below  the  junction.  If  the  whole  of  the  first  crest  had  gone  down  the 
main  river  it  would  have  gotten  clear  out  of  the  .way  before  the  second 
crest  came  down  in  the  main  river. 

Q.  If  the  basin  is  open,  doesn't  the  second  crest  come  down  in  the 
basin,  as  well  as  in  the  river f  You  are  assuming  in  your  statement^ 
Major,  that  the  second  crest  will  come  down  the  river,  and  not  down  tbe 
basin. — A.  It  comes  down  the  basin,  too.  Of  course,  a  portion  of  it 
goes  down  the  basin,  but  that  portion  lags  behind,  don't  you  seef 

Q.  Why  does  it  lag  behind  in  the  one  case  more  than  in  the  otherf— 
A.  It  doesn't  lag  behind  any  more  in  the  one  case  than  in  the  other. 

Q.  Well,  you  are  talking  about  two  crests.  Now,  the  first  crest  takes 
two  channels? — A.  Yes. 

Examined  by  Mr.  Berry  : 

Q.  If  I  understand,  Major,  if  there  was  no  basin  there  the  first  crest 
would  have  all  passed  on  much  more  rapidly  than  that  part  of  it  which 
left  the  river  and  went  around  into  the  St.  Francis  Basin  f — A.  That  is 
the  idea. 

Q.  There  coming  a  second  crest,  which  would  combine  at  the  month 
of  the  St.  Francis  with  the  water  which  had  gone  around  in  the  basin 
from  the  first  crest,  would  make  the  water  higher  at  the  mouibh  of  the 
St.  Francis  than  if  all  the  water  from  each  flood  had  gone  in  the  main 
river;  that  is  the  idea,  isn't  itt — A.  Yes,  sir. 

Q.  And  the  water  that  would  go  into  the  St.  Francis  Basin  from  the 
second  crest  wouldn't  reach  the  mouth  until  later  on  f — A.  No.  That  is 
Mr.  Pharr's  argument,  as  I  understand  it. 

Examined  by  Mr.  Nelson: 

Q.  Well,  do  you  concur  in  Mr.  Pharr's  argument? — A.  I  can't  say 
that  I  exactly  concur  in  it. 

Q.  Well,  to  sum  up,  Major,  you  don't  see  your  way  at  present  to 
concur  in  that  view  of  the  case! — A.  No;  I  can't  say  that  I  do  until  1 
get  some  further  data  on  the  subject. 

Examined  by  Mr.  Bebby  : 

Q.  You  think,  though,  that  it  is  not  improbable  or  impossible  that  it 
may  be  true? — A.  No;  I  think  it  possibly  may  be  true;  and  it  is  some^ 
thing  that  will  be  studied  up  more  by  the  commission  and  by  the  district 
engineer  in  charge  before  they  will  close  up  the  basin. 

Q.  But  as  at  present  advised  your  opinion  doesn't  concur  with 
hist — A.  I  must  say  that  I  beg  to  reserve  my  opinion  on  the  subject 
until  I  get  more  data  on  the  subject.  I  would  say  that  until  I  had  an 
opportunity  of  reading  these  reports  and  looking  somewhat  into  the 
matter  I  was  of  the  same  opinion  that  you  (Mr.  Nelson)  are,  that  allow- 
ing the  waters  to  go  over  in  the  basin  would  make  some  material  difter 
ence  in  the  height  of  the  flood  waters  below.    And  it  might,  under 
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certain  circamstances — for  instance,  if  there  is  only  one  flood  to  go 
down,  that  body  of  water  that  hangs  back,  as  it  were,  might  result  in 
a  lowering  of  the  flood  water,  say,  at  Helena;  but  if  there  is  another 
one  on  top  of  it,  as  there  was  this  spring,  it  might  not. 

Q.  Yes;  and  there  is  the  point  I  don't  understand.  When  you  speak 
of  another  flood  coming  on  top  of  the  first  one,  wouldn't  the  second 
flood,  like  the  flrst  one,  distribute  itself  into  two  channels? — A.  So  it 
would,  but  the  first  flood — I  would  simply  have  to  go  over  the  same 
ground  again  to  explain  it. 

Q.  Well,  I  will  pass  that  and  come  down  to  the  outlet  system.  Is 
there  any  point  above  the  mouth  of  the  Eed  Eiver  where  the  so-called 
outlet  system  would  be  feasible  or  practicable? — A.  No;  1  don't  think 
there  is,  because  at  any  point  above  Red  Eiver  the  water  would  all 
have  to  come  back  into  the  river  again. 

Q.  And  applying  the  outlet  system  to  the  Atchafalaya,  or  Bayou 
Placquemine,  or  Bayou  LaFourche,  or  the  so-called  Lake  Borgne  out- 
let, or  any  other  of  those  bayous  below  there,  even  if  such  a  system 
were  otherwise  feasible,  could  not  give  relief  of  any  material  conse- 
quence against  the  floods  above  the  mouth  of  the  Eed  Eiver? — ^A.  No; 
it  wouldn't  give  any  relief. 

Q.  It  might  for  a  few  miles  upstream,  above  the  Eed  Eiver,  but  it 
couldn't  extend  so  as  to  relieve  these  floods  and  crevasses  like  we  had 
last  spring? — A.  No;  it  wouldn't  give  any  relief  there  at  all. 

Q.  So  that  if  the  problem  in  hand  was  the  question  of  relieving  against 
the  floods  and  crevasses  that  we  had  last  spring,  extending  from  Cairo 
down  to  the  Biggs  crevasse  there  on  the  Tensas  Basin,  the  outlet  system 
couldn't  have  any  bearing  upon  it  in  any  event? — ^A.  I  do  not  tliink  it 
would  have  any  bearing  whatever. 

Q.  So  on  that  branch  of  the  question,  what,  in  your  opinion,  would  be 
the  best  plan  and  method  of  repressing  and  relieving  against  such  floods 
as  we  had  last  spring? — A.  In  the  lower  river? 

Q.  Yes,  from  Cairo  down. — A.  Ithink  the  most  feasible  plan,  the  one 
that  offers  the  best  prospect  for  success,  and  one  of  the  cheapest  and 
within  a  reasonable  limit  of  expense,  would  be  the  levee  system. 

Q.  Would  you  supplement  it  by  anything  else,  Major? — ^A.  I  do  not 
think  that  I  would.  I  do  not  think  that  there  would  be  anything  gained 
by  it.  The  Atchafalaya — which  takes  off  quite  a  large  proportion  of 
the  river,  and  it  has  been  doing  so  for  a  great  many  years — of  course  I 
would  not  stop  that  up,  I  would  let  it  go  on  as  it  is;  but  I  do  not  think 
that  anything  would  be  gained  by  attempting  to  enlarge  it  and  allow 
a  larger  proportion  of  the  water  to  go  down  through  there,  because  it 
would  only  result 

Q.  Could  anything  be  accomplished  by  diverting  the  river  into  the 
Tensas  Bayou  and  letting  it  run  down  ?  That  empties  into  the  Eed 
Eiver  near  the  Atchafalaya,  doesn't  it  ?  Could  anjrtbing  be  accomplished 
by  diverting  the  water  into  the  Tensas? — A.  No;  I  do  not  think  any- 
thing could  be  accomplished  there  at  all — that  is,  for  the  relief  of  the 
lower  river. 

Q.  What  is  the  approximate  length  of  the  Tensas  Eiver  from  where 
the  water  would  be  diverted? — A.  Do  you  mean  the  basin? 

Q.  Yes. — A.  Thisisacontinuationof  the  upper  Tensas  district  down 
to  the  mouth  of  the  Eed  Eiver.  A  levee  is  continuous  from  the  upper 
end,  opposite  Warrenton,  Miss.,  down  to  a  point  5  miles  below  Fairview 
Landing,  a  distance  of  126  miles,  leaving  a  gap  of  30  miles  that  is 
unprotected. 

Q.  Well,  does  the  lower  end  of  it  extend  to  near  the  Atchafalaya? — 
A.  The  lower  end  of  the  levee  is  within  30  miles  of  it. 
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Q.  If  yoa  should  divert  the  water  into  that  Tensas  Basin  you  would 
have  to  levee  that  also,  wouldn't  you! — ^A.  Divert  the  water  into  it! 

Q.  Yes. — A.  You  would  have  to  protect  it  by  back  levees,  then. 

Q.  So  nothing  would  be  gained  by  that! — A.  I  don't  think  there 
would  be  anything  gained  by  that.  And  if  you  put  any  more  water 
into  the  Atchafalaya  it  would  necessitate  raising  levees  down  there,  and 
you  would  have  four  lines  of  levees  to  build,  instead  of  two,  besides  the 
injury  you  might  do  to  the  navigation  of  the  river. 

Q.  They  are  building  a  lock,  are  they  not,  at  the  mouth  of  the  Plaqae- 
mine! — A.  Yes. 

Q.  To  hold  the  water  back  into  Bayou  Plaquemine! — A.  Well,  more 
to  enable  steamboats  to  get  through — more  for  the  convenience  of 
navigation. 

Examined  by  Mr.  Berry: 

Q.  Major,  do  you  believe  that  that  river  can  be  leveed  from  Cairo 
down  to  the  Passes  at  a  reasonable  cost,  so  as  to  practically  confine  the 
river  between  the  levees  in  time  of  high  water  (barring  accidents  or 
breaks,  or  something  of  that  kind,  that  ought  not  to  occur)! — A,  Cer- 
tainly. I  believe  that  the  levee  system,  as  we  are  now  pursuing  it,  will 
take  all  the  water  of  any  probable  flood  down  there.  During  this  last 
flood  all  the  gauges  below  New  Madrid  showed  a  higher  stage  of  water 
than  any  previous  record  we  have  along  the  river,  and  the  whole'of 
that  flood,  you  might  say — practically  the  whole  of  it — passed  through 
between  the  levees,  in  their  imperfect  state,  between  theRedliiverand 
the  mouth  of  the  Mississippi.  There  was  only  one  little  break  in  that 
stretch,  and  that  occurred  after  the  flood  was  off",  just  below  Baton 
Eouge.  It  was  caused  by  a  crawfish  digging  a  hole  through  the  levee. 
The  proportion  of  the  length  of  the  crevasses  to  the  whole  length  of 
the  levees  is  very  small.  From  the  information  now  at  hand  it  appears 
that  there  were  approximately  1,377  miles  of  levees  ou  the  two  banks 
of  the  Mississipx)i  liiver  between  Cairo  and  the  Head  of  the  Passes, 
and  that  the  recent  flood  caused  breaks  in  these  aggregating  in  length 
only  8.7  miles,  which  is  about  sixty- three  one-hundredths  of  1  per  cent 
of  the  whole  line — less  than  1  per  cent  of  the  whole  length  of  the  Hue 
of  levees.  The  crevasses  during  this  high  flood,  taking  the  whole  of 
them  into  consideration,  covered  less  than  1  per  cent.  ^NTow,  then,  these 
levees,  understand,  are  in  an  imperfect  condition.  If  we  can,  by  the 
expenditure  of  a  few  millions  more,  put  them  in  a  perfect  state,  I  think 
we  can  safely  say  that  we  can  protect  that  country  down  there,  by  the 
levee  system,  from  any  flood  equal  to  what  we'have  record  of  yet. 

Q.  There  has  been  an  estimate  of  the  probable  cost  of  that.  Major. 
What  is  that  estimate! — A.  That  estimate  is  in  a  report  of  a  subcom- 
mittee of  the  Mississippi  River  Commission,  in  the  annual  report  of 
1896,  and  is,  I  think,  about  $18,000,000.  The  commission  say  this  year 
that  they  think,  from  the  data  they  will  collect  from  the  results  of  this 
last  flood,  they  will  be  able  to  get  at  the  flgure  more  definitely,  and  they 
also  express  the  opinion  that  it  will  not  exceed  that  estimate. 

Q.  Has  the  flood  of  1897  tended  to  lessen  or  to  increase  the  faith  of 
the  commission  and  of  the  engineers  who  are  familiar  with  the  river  in 
the  levee  system! — A.  I  could  not  speak  definitely  for  anybody  but 
myself.  I  have  never  heard  any  of  the  members  of  the  commission 
express  themselves  otherwise  than  as  I  express  myself— that  they  have 
faith  in  it.    They  have  all  signed  a  report  to  that  effect. 

Q.  Well,  the  breaking  of  the  levees  in  the  manner  in  which  you  have 
stated,  has  that  in  any  way  lessened  your  belief  in  the  levee  system!^ 
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L  Xo,  not  at  all;  becaase  we  know  what  the  cause  of  the  breaking  of 
hose  levees  was.  The  reason  there  was  not  more  damage  done  was 
)ecaase  of  the  temporary  work  that  the  people  put  on  the  levees  down 
n  that  lower  region.  If  they  had  stood  by  and  done  nothing  of  coarse 
Hhe  water  would  have  gone  over  them  a  great  deal  more  than  it  did. 
Bat  the  United  States  authorities  and  the  local  authorities  were  very 
active  daring  those  times,  and,  by  putting  temporary  works  along  the 
tops  of  the  levees,  and  every  man,  woman,  and  child  taking  an  inter- 
est iu  it  and  working,  they  kept  the  water  from  overflowing  more 
than  it  did.  The  levees  down  there  are  not  as  high,  by  any  means,  as 
is  contemplated. 

Q.  Is  it  not  a  fact  that  if  there  had  been  no  levees  there  thousands 
of  acres  of  land  which  was  not  overflowed  would  have  been  covered 
with  water! — A.  There  is  no  doubt  about  that. 

Q.  You  say  it  has  been  the  general  impression  of  the  commission 
that  to  close  the  St.  Francis  Basin  before  the  levees  are  improved  in  the 
lower  river,  might  tend  to  break  those  levees.  Has  that  been  the 
theory  upon  which  the  commissioners  have  acted  heretofore! — A.  I 
don't  know  that  the  commission  has  expressed  itself  definitely  on  that. 
The  general  idea  is  that  the  levees  down  below  ought  to  be  raised  to  a 
proper  height  before  we  commence  to  close  in  too  much  above. 

Q.  But  you  say,  in  answer  to  Senator  Nelson,  that  Captain  Pharr,  of 
the  St.  Francis  levee  district,  contends  that  the  fact  that  the  St.  Francis 
Basin  was  open  last  spring  tended  to  increase  the  flood  tide  below  the 
month  of  the  St.  Francis  more  than  it  would  have  been  if  it  had  been 
closed! — A.  That  is  his  argument,  as  I  understand  it. 

Q.  And  you  think  that  that  may  or  may  not  be  true,  but  you  have 
not  yet  formed  a  definite  conclusion! — ^A.  I  have  not  come  to  a  con- 
clusion on  that  point. 

Q.  Has  the  commission  been  closing  the  breaks  in  the  White  Elver 
Basin  since  the  flood  subsided!— A.  That  I  really  could  not  tell  without 
looking  up  the  records. 

Q.  I  wanted  to  ask  you.  Major,  when  a  crevasse  forms,  for  instance  in 
the  lower  river,  how  far  above  that  break  or  crevasse  is  the  water 
owered,  if  any! — ^A.  That  I  could  not  say,  either.  I  could  not  give 
7o\x  any  definite  information.  I  think,  though,  that  there  are  among 
he  records  some  definite  data  on  that  subject.  It  may  be  in  some  of 
he  appendixes.  I  know  the  subject  has  been  frequently  investigated. 
%e  flood  height  would  be  lowered  for  a  certain  distance  above  the 
revasse. 

Q.  But  comparatively  a  short  distance! — A.  Oh,  yes;  it  would  be  a 
ery  short  distance.  It  might  protect  a  few  plantations  a  few  miles 
bove.  We  know,  for  instance,  that  in  this  last  high  water  the  river 
as  lower  at  Memphis,  opposite  the  St.  Francis  front,  than  it  would 
£ive  been  had  that  whole  front  been  closed. 

Q.  I  want  to  ask  you  if  confining  the  river  in  a  narrow  channel  tends 
>  lower  the  bed  of  the  river  or  to  raise  it! — A.  It  tends  to  lower  the 
3d,  to  scour  it  out,  in  any  special  locality. 

Examined  by  Mr.  Gallingbb  : 

Q.  You  heard  the  testimony  of  Colonel  Stickney  in  reference  to  the 
ork  that  is  now  being  done  in  the  line  of  dredging  the  river,  did  you 
it! — A.  Yes,  sir. 

Q.  Could  you  state  to  the  committee  approximately  the  cost  of  the 
redges,  the  cost  of  the  auxiliary  plant,  and  the  amount  of  work  done 
I  the  line  of  dredging,  up  to  the  present  time! — A.  For  dredges  and 
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dredging,  up  to  June  30, 1897,  $707,109.    I  get  that  from  the  report  of 
the  Mississippi  Biver  Commission  for  1897. 

Q.  That  includes,  then,  the  six  dredges  already  built,  and  the  expense 
of  the  work  of  dredging! — A.  That  includes  the  amount  that  had  beeo 
expended  up  to  that  time  in  procuring  the  dredging  plant  and  in  dredg 
ing  operations.  That  includes  the  cost  of  the  two  dredges,  the  Alpha 
and  the  Beta^  and  the  dredging,  and  partial  payments  on  the  Oamma 
and  Delta,  delivered  since  June  30, 1897. 

Q.  I  wish  you  would  look  up  the  cost  of  all  the  dredges  and  the 
auxiliary  plants,  and  the  cost  of  dredging,  up  to  the  present  time.— 
A.  During  the  fiscal  years  ending  June  30, 1893, 1894,  and  1895,  there 
was  expended  upon  the  experimental  dredge  Alpha  $150,838.96.  This 
includes  its  original  construction,  the  cost  of  alterations,  experiments, 
dredging  operations,  and  its  care  during  those  years. 

In  the  fiscal  year  ending  June  30, 1896,  there  was  expended  the  stun 
of  $271^487.74  in  dredges  and  dredging.  Of  this  amount  $199,581.25 
was  paid  the  contractor  on  account  of  the  dredge  BSiu.  The  balance, 
$71,906.49,  was  expended  in  operating  expenses  of  the  Alpha  and  BHa 
and  in  their  repair  and  care  during  the  year. 

In  the  fiscal  year  ending  June  30, 1897,  $284,782.46  were  expended 
for  dredges  and  dredging.  Of  this  amount  $19,201  was  paid  in  final 
settlement  of  the  contract  for  the  Beta)  $67,787.20  was  paid  on  the 
contract  for  the  dredge  Oamma,,  and  $96,427.20  od  the  contract  for  the 
dredge  Delta.  The  balance,  $101,367.06,  was  expended  in  operating 
expenses  of  the  Alpha  and  Beta  and  their  repair  and  care  during  the 
year. 

It  thus  appears  that  the  amount  paid  the  contractor  for  the  dredge 
Beta  was  $218,782.26.  The  contract  price  for  the  dredge,  including 
premium  earned,  was  $259,102.50;  $40,380.25  ha^  been  withheld  on 
account  of  nonfulfillment  of  contract  in  essential  particulars. 

The  dredge  Gamma  has  been  completed  and  delivered  since  June  30, 
1897,  at  a  contract  price  of  $85,530.60,  and  the  Delta  at  a  cost  of 
$124,940.  There  are  two  dredges  now  under  contract  but  not  delivered, 
one  to  cost  $102,000,  the  other  to  cost  $106,000. 

The  above  statement  relates  to  the  dredging  operations  directed  bj 
the  Mississippi  Kiver  Commission. 

For  the  improvement  of  the  low- water  navigation  of  the  river  between 
the  mouths  of  the  Missouri  and  Ohio  rivers  two  dredges  have  been  pro- 
vided, one  at  a  cost  of  $18,000;  the  other,  $22,000.  These  are  of  an 
inferior  class. 

Contracts  have  been  made  for  two  first-class  steel-hulled  hydraulic 
dredges.  These  are  to  cost  $102,400  each.  They  have  not  yet  been 
delivered. 

Q.  Do  you  agree  with  Colonel  Stickney,  that  this  expenditure  of 
money  for  dredging  has  been  of  but  temporary  advantage  to  the 
river! — A.  Yes;  it  wasn't  designed  to  be  anything  else  than  temporary. 
It  was  for  temporary  aid  to  navigation. 

Q.  And  do  you  think  enough  ^vantage  to  navigation  has  resulted  to 
warrant  this  outlay  of  perhaps  nearly  $2,000,000  up  to  the  present 
time? — A.  I  think  it  will  eventually  warrant  the  outlay.  You  must  re- 
member this  outlay  is  principally  for  the  plant,  and  the  plant  will  last  for 
several  years.  That  outlay  is  for  the  special  benefit  of  navigation  at  low 
water.  These  channels  that  we  dredge  are  not  expected  to  be  perma^ 
nent.  As  soon  us  the  water  rises  sand  will  settle  down  and  fill  in  the 
channels  again.  If  we  have  several  small  rises  during  a  low-water 
season  we  may  have  to  go  over  these  channels  two  or  three  times.    This 


MISSISSIPPI    RIVER   FLOODS.  125 

s  all  for  the  benefit  of  navigation,  and  is  jast  what  these  steamboat 
people  and  those  interested  in  navigation  seem  to  want.  They  went 
before  Congress  and  secured  legislation  to  that  eftect — compelling  the 
Kiississippi  Eiver  Commission  to^do  this.  These  dredges  are  only  (yon 
might  say)  just  commencing  their  operations;  this  is  practically  the 
first  season,  and  those  who  are  in  charge  of  them  have  hardly  got  the 
thing  well  in  hand  yet  so  as  to  work  them  to  the  best  advantage.  But 
I  don't  agree  with  Colonel  Stickney  in  what  he  says  about  the  futility 
of  dredging.  It  has  been  demonstrated  in  our  past  experience  that 
this  bank  revetment  is  going  to  hold  the  river,  but  the  cost  of  improv- 
ing by  this  means  is  going  to  far  exceed  the  amount  that  Congress 
would  be  willing  to  appropriate  for  that  purpose.  Dredging  was  the 
next  best  thing  that  we  could  come  to. 

Q.  I  would  like  to  ask  you  your  opinion  as  to  the  probable  aggregate 
cost  of  carrying  out  in  its  entirety  that  system  of  bank  revetment. — A. 
My  investigation  of  the  matter  goes  to  show  that  the  least  cost  of  any 
of  this  revetment  that  in  in  any  degree  permanent  has  been  about  $30 
per  foot.  If  I  were  going  to  estimate  it,  I  would  put  it  higher  than 
that;  I  would  put  it  even  $40  or  $50  a  foot.  Now,  there  is  a  distance 
of  700  miles  between  Cairo  and  Natchez  where  one  side  or  the  other  of 
the  river  would  have  to  be  revetted  at  some  time  or  another,  and  after 
that  revetment  is  in  it  has  to  be  taken  care  of.  The  revetment  would 
cost  at  least  $250,000  a  mile  (that  is,  by  any  system  we  have  yet  tried 
and  found  to  be  permanent),  and  you  would  have  to  multiply  that  by 
700.  That  would  be  somewhere  near  $175,000,000;  and  it  would  take 
nearly  10  per  cent  of  that  each  year  to  watch  the  revetment  and  keep 
it  in  place  after  you  got  it  there.  So  it  is  impracticable,  you  see,  to  try 
to  carry  out  that  system. 

Q.  I  was  about  to  ask  as  to  the  commerce  on  the  Mississippi  below 
this  point.  How  many  through  lines  of  steamers,  or  how  many  steam- 
ers, ply  regularly  f — ^A.  I  could  not  tell  you  that  without  looking  up 
some  of  the  records,  but  there  is  enough  commerce  to  warrant  any 
reasonable  amount  of  expenditure — anything  we  would  do  in  the  way 
of  dredging — $1,000,000  a  year,  for  instance.  We  would  not,  of  course, 
expend  nearly  that  much  after  these  dredges  are  done,  and  in  addition 
to  this  dredging  we  could  do  a  good  deal  of  temporary  work  which 
would  help  it  along.  I  am  doing  temporary  work  in  my  reach  of  the 
river  from  here  down  to  Cairo,  and  getting  very  good  results,  by  putting 
in  what  we  call  temporary  jetties.  The  estimated  cost  of  dredging, 
after  we  get  all  the  dredges  that  we  contemplate  building,  is  about 
$a58,000  to  $360,000  a  year.  Now,  that  is  all  for  the  benefit  of 
aavigation. 

Q.  Can  you  tell  me,  Major,  as  a  matter  of  fact,  whether  the  river 
commerce  is  increasing  or  decreasing! — A.  For  a  few  years  (up  until  a 
jrear  or  two  ago)  I  think  it  was  not  so  large  as  for  several  years  before 
that  time,  but  I  think  within  the  last  two  or  three  years  the  tendency 
bas  been  to  look  up.  There  seems  to  be  a  movement  o;i  foot  now 
toward  organizing  barge  companies  to  take  grain  from  here  down  to 
the  mouth  of  the  river.  I  think  this  reach  of  the  Mississippi  Biver  is 
w^orthy  of  improvement  to  the  extent  that  is  contemplated  by  the 
present  project. 

Examined  by  Mr.  Nelson  : 

Q.  The  flood  of  the  Mississippi  Eiver  above  Cairo,  at  its  high-water 
stages  last  spring,  was  less  than  it  has  been  at  other  times  f — ^A.  Yes. 
Q.  It  was  rather  below  the  ordinary  high-water  stage! — A.  Yes. 
Q.  And  at  no  time  did  the  Ohio  get  as  high  as  it  had  been  on  pre- 
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vious  occasions;  is  that  true! — ^A.  That  is  true,  so  far  as  we  know  from 
the  records. 

Q.  Then,  under  those  conditions  as  to  both  streams,  how  did  it  hap^ 
pen  that  the  flood  of  the  combined  streams  was  of  a  more  aggravate 
character,  caused  more  crevasses  below,  than  it  had  done  heretofore!— 
A.  Because  of  the  junction  of  these  high  waters. 

Q.  Simply  that? — ^A.  I  read  you  from  the  record  here,  the  very  high 
est  water  in  the  Ohio  Eiver,  for  instance  at  Cincinnati,  did  not  occur  at 
the  same  time  that  the  very  highest  water  occurred  in  the  Cumberland 
or  the  Tennessee.  Now,  then,  if  the  water  from  those  three  rivers  had 
come  down  to  Cairo  together  (those  three  high  waters),  it  might  have 
resulted  in  a  much  higher  stage  of  water  than  is  of  record  at  Cairo. 

Q«  But,  even  at  Cairo,  the  high  water  wasn't  as  high  in  the  Ohio  as 
it  had  been  at  former  floods! — A.  Yes;  I  know.  But  you  understand 
the  Cumberland  and  Tennessee  empty  into  the  Ohio  River  above  Cairo. 
Now,  then,  if  the  high  waters  from  those  two  rivers  had  come  along  at 
the  same  time  as  the  high  water  came  down  the  main  Ohio  Biver,  and 
came  down  together  at  Cairo,  although  the  water  might  not  have  been 
as  high  in  either  of  them  separately  as  it  had  been  at  former  times, 
they  would  make  a  higher  stage  of  water  for  the  Mississippi  at  Cairo, 
because  they  came  together. 

Q.  I  don't  think  you  understand  me.  I  stated  that  the  Ohio  at 
Cairo  was  not  as  high  duiing  its  high  stages  last  spring  as  it  has  been 
on  previous  occasions.    Isn't  that  correct! — A.  Yes,  sir. 

Q.  And  the  same  is  true  as  to  the  Mississippi? — A.  Yes,  sir. 

Q.  That  being  the  case,  how  came  it  that  the  flood  below  the  junction 
of  the  two  streams  seemed  to  be  higher,  or  caused  more  damage,  than  in 
previous  years  when  the  floods  have  been  higher  both  in  the  Missis- 
sippi and  in  the  Ohio! — A.  According  to  the  records,  it  lacked  only 
six-tenths  of  a  foot  of  being  as  high  as  it  had  ever  been  before. 

Q.  There  wasn't  much  difference,  but  how  came  it!  The  difference 
was  in  favor  of  the  flood  of  this  year,  wasn't  it — that  is,  it  was  less  this 
year! — A.  Yes. 

Q.  How  came  it  that,  being  less,  it  created  greater  havoc  below!— 
A.  I  can't  explain  it,  except  on  the  theory  of  the  second  flood  coming 
down  on  top  of  the  other. 

Q.  Simply  because  one  flood  chased  the  other! — A.  Yes;  that  made 
it  of  longer  duration,  and  those  levee  banks  would  get  saturated  with 
water,  and  when  water  is  against  them  they  get  weak  and  are  apt  to 
give  way. 

Q.  Isn't  it  a  fact  that  one  of  the  causes  was,  that  of  recent  years  there 
has  been  a  closing  of  the  basins  below — didn't  that  have  some  effect f— 
A.  Yes;  I  think  so. 

Examined  by  Mr.  Gallinger  : 

Q.  Isn't  it  a  fact  that  a  flood  accompanied  by  high  winds  would  be 
more  disastrous  than  a  flood  during  a  season  of  calm! — A.  Certainly. 
That  ia  where  they  have  their  great  trouble  during  these  high  waters 
along  the  lines  of  the  levees.  If  the  water  is  nearly  up  to  the  top  of 
the  levee  and  there  comes  a  high  wind  across  the  river  against  that 
embankment,  it  raises  the  river  a  little  higher  on  that  side,  and  then 
the  waves  keep  lapping  there,  and  all  those  things  tend  to  weaken  a 
levee;  and  steamboats  are  liable  to  be  driven  up  against  it. 

Q.  Could  you  state  whether  or  not  the  winds  were  more  troublesome 
during  the  flood  of  this  year  than  they  have  been  in  former  years!— 
A.  I  could  not. 
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Examined  by  Mr.  Bebby  : 

Q.  If  at  the  time  of  the  high  flood  tide  in  the  lower  river  there  were 
continaoQS  rains  in  that  section  falling  upon  the  levees,  at  the  same 
time  or  jast  previous  to  that  time,  would  that  have  a  tendency  to  soften 
and  weaken  the  levees  t — A.  Yes. 

Q.  And  they  had  almost  continuous  rains  on  the  Lower  Mississippi 
about  the  time  the  flood  tide  there  came  on  f — A.  Yes.     . 

Q.  Is  it  a  fact  that  where  there  is  a  crevasse  or  an  outlet  made  there 
is  a  tendency  to  drop  the  silt  and  sand  and  create  a  bar  below  the 
break  f — ^A.  Yes,  sir. 

Q.  That  break  on  the  Mississippi  side  where  so  much  water  went  out, 
when  it  got  around  and  came  back  into  the  river,  didn't  it  raise  the 
lower  river  below  where  it  came  into  it  again? — A.  Do  you  mean  down 
at  Vicksburg? 

Q.  Yes. — ^A.  There  was  a  break  below  Vicksburg  which  caused  a 
lowering  of  the  flood  level  there  for  a  few  days.  Our  records  show  that 
at  Vicksburg  the  river  reached  49.4  on  the  1st  of  April.  This  was  the 
maximum  for  the  water  coming  directly  down  the  river.  After  this  it 
fell  slightly  until  April  6,  when  it  began  rising  again  from  the  water 
which  had  come  through  the  crevasses  above  and  was  returning  to  the 
river  by  the  Yazoo  bottoms.  This  rise  continued  steadily  until  April 
16,  when  a  head  of  52.5  feet  was  reached,  which  is  3.4  feet  above  that 
of  1890,  the  previous  highest  stage  that  is  a  matter  of  authentic  record. 
On  that  date  breaks  occurred  in  the  levee  on  the  right  bank  of  the  river 
just  below  Vicksburg,  which  checked  the  rise  and  caused  the  water  to 
fall  very  slowly.  The  water  continued  at  practically  48  feet  on  the 
gauge,  or  above,  from  March  26  to  May  22.  How  much  above  this 
maximum  it  wouid  have  gone  had  these  breaks  not  occurred  can  not  be 
determined  definitely.    The  case  is  similar  to  that  at  Helena. 

(Further  examination  of  this  witness  suspended  until  9.30  a,  m. 
October  29.) 

Examined  by  Mr.  Nelson  : 

Q.  I  want  to  read  fhis  to  you  in  view  of  the  questions  I  asked  you 
last  night  and  the  answers  you  gave,  and  to  ask  you  if  you  still  adhere 
to  your  statements  of  yesterday.  This  is  from  a  report  of  William 
Starling,  chief  engineer  Lower  Yazoo  levee  district,  Yazoo,  Miss. : 

Effect  of  new  levees  npon  the  flood  heights.  It  is  not  only  the  magnitude  of  the 
flood  of  1897  which  has  made  it  of  surpassing  importance  to  engineers  of  the  Missis- 
sippi service.  The  widespread  damage  which  this  wrought,  while  great^  yet  is  not 
without  a  paraUel.  Its  principal  interest  to  the  engineer  is  due  to  the  experience 
which  has  been  derived  from  the  wholesale  closure  of  entire  levee  tracts  and  tlie 
extraordinary  elevation  of  its  high- water  line  consequent  thereon.  There  are  two 
of  the  great  basins  into  which  the  Mississippi  Valley  is  divided  which  have  only 
recently  been  protected  to  any  extent  by  levees.  These  are  the  St.  Francis  and  the 
White  Biver  basins.  The  former  was  closed  during  the  last  three  years,  or  since 
the  flood  of  1893,  to  a  distance,  measured  along  the  nver,  of  120  miles.  There  still 
remains  a  gap  of  about  100  miles.  The  White  River  Basin  has  been  undergoing  a 
gradual  process  of  closure  for  several  years.  In  1893  there  was  a  gap  of  about  15 
miles,  extending  between  points  330  and  360  miles,  respectively,  by  river,  below 
Cairo.  In  1896  this  gap  was  closed  and  the  line  of  levee  was  made  continuous  from 
the  hills  of  Helena  to  a  point  8  miles  above  the  mouth  of  the  White  River. 

Now,  I  call  your  attention  particularly  to  this : 

It  is  to  the  building  of  these  lines,  and  to  the  maintenance  of  the  lines  previously 
existing  until  a  late  period  of  the  flood,  that  the  unparalleled  stages  attained  by  the 
water  have  been  due. 

That  is  Starling's  opinion,  and  you  are  not  only  at  issue  with  Stick- 
ney,  but  with  Starling  on  that  i>oint. — A.  No;  I  don't  think  we  under- 
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stood  eacti  other  on  that  question  last  night.  I  was  talking  of  the  paper 
submitted  by  Mr.  Pharr,  who  is  an  engineer  in  the  district  above  Mr. 
Starling's,  and  the  engineer  of  the  St.  Francis  front — that  is,  the  State 
engineer — in  which  he  sought  to  show  that  the  closing  of  the  St.  Francis 
front  would  not  have  raised  the  water  any  higher  at  Helena  than  it 
was  during  the  flood  of  1897,  and  that  even  if  it  had  been  closed  the 
water  at  Helena  would  not  have  been  any  higher  than  it  was.  That 
was  his  argument.  And  I  said  that  while  I  was  not  prepared  to  admit 
that  altogether,  that  I  thought  therd  was  a  good  deal  of  force  in  bis 
argument. 

Q.  Last  night,  as  I  remember  it,  I  called  your  attention,  first,  to  the 
fact  that  the  flood  stage  in  the  Mississippi  Eiver  above  Cairo  was  not 
as  great  at  the  time  of  the  flood  below  as  it  had  been  in  prior  years; 
was  at  an  ordinary  stage,  comparatively  speaking,  and  that  the  Ohio 
was  not  quite  up  to  the  maximum  of  former  floods;  and  then  I  put  the 
question  to  you.  How  it  came  that  the  flood  was  so  big  below  and  caused 
so  much  damage,  and  in  your  reply  to  that  you  never  took  account  of 
this  fact  that  Starling  calls  attention  to — the  great  closure  of  the  river 
basins  that  has  been  taking  place  in  recent  years.  You  seemed  to  over- 
look that  fact,  and  gave  no  weight  to  it  at  all.  That  is  where  I  disagreed 
with  you  last  night. — A.  That  fact  must,  of  course,  have  weight. 

Q.  Well,  you  wouldn't  admit  that  last  night. — ^A.  Oh,  yes;  I  don't 
see  how  I  could  help  admitting  that,  because  that  has  been  demonstrated 
by  this  last  flood  and  by  other  floods  and  from  what  Colonel  Stickney 
said — that  if  you  close  these  basins  by  levees,  and  do  not  let  the  water 
go  in,  there  must  be  a  higher  flood  stage  along  the  front  of  those  basins 
than  there  was  before. 

Q.  Kow,  that  was  exactly  the  drift  of  my  questions  last  night— ^ 
Our  records  all  go  to  show  that  the  water  was  lower  at  Memphis,  which 
is  in  front  of  the  St.  Francis  Basin,  on  account  of  the  water  going  over 
into  the  basin,  than  it  would  have  been  if  it  had  all  gone  down  the 
river.  But  when  you  get  down  to  Helena,  where  the  water  from  the 
basin  and  from  the  river  came  together,  there  would  be  practically  no 
difference  in  the  height.  I  will  show  you  right  here  on  the  map  what 
I  mean.  I  do  not  think  we  have  understood  each  other  about  that 
Here  is  where  the  levee  commences.  This  is  the  St.  Francis  Basin. 
Here  is  Memphis.  Here  is  Helena.  Here  is  the  St.  Francis  Eiver— 
that  is,  above  Helena,  ^ow,  there  is  a  bluff  that  comes  down  to  the 
shore  near  Helena,  and  there  is  a  high  levee  all  along  here  that  was  Dot 
overflowed  (which  was  equivalent  to  a  bluff),  and  the  water  had  to  all 
go  through  here. 

Q.  Well,  this  is  the  point  I  want  to  call  your  attention  to,  M^jor: 
Here  is  the  upper  end  of  the  St.  Francis  Basin. — A.  Yes. 

Q.  Kow,  suppose  at  this  point  the  river  spreads  out  into  what  I  should 
call  two  channels,  one  the  main  river  and  the  other  back  in  the  basin. 
Now,  in  order  that  this  can  aggravate  the  flood  at  all  at  Helena,  the 
waters  must  unite  there  at  practically  the  same  time.  If  the  flood  here 
[pointing]  came  in  much  later,  in  the  nature  of  the  case  it  could  not 
raise  it  above  what  it  would  be  in  the  channel  below;  isn't  that  sot 
Unless  you  assume  that  these  two  currents,  the  one  in  the  main  river 
and  the  one  inside  of  the  basin,  keep  the  same  pace  and  reach  the  x>oint 
below  there  where  Captain  Pharr  says  the  water  would  be  equally  high, 
in  the  nature  of  the  case  the  flood  could  not  be  as  high  in  the  river 
there  ! 

Mr.  Bebby.  Senator  Nelson,  this  statement  of  Captain  Pharr,  as  1 
understand  it,  is  that  owing  to  the  fact  that  this  spring  there  was  a 
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ond  rise  m  the  river,  the  delayed  water  in  the  St.  Francis  Basin  came 

J  at  the  month  of  the  St.  Francis  Eiver  just  above  Helena  at  the 

oe  time  the  second  rise  got  down  in  the  Mississippi  to  that  point, 

J  the  two  uniting  there  made  it  as  high  or  higher  below  the  mouth 

m  it  would  have  been  if  all  the  water  of  the  first  flood  had  gone  on 

*ough  the  main  river. 

The  Witness.  That  is  the  idea. 

Q.  Isn't  it  a  fact  that  if  this  basin  was  open,  the  water  that  went 

er  into  the  basin  would,  in  the  nature  of  the  case  (going  over  ground 

ere  of  various  elevations,  through  trees  and  timber  and  everything 

je),  the  water  would,  spreading  over  that  basin,  move  clown  the  basin 

)wer  than  the  water  in  the  bed  of  the  channel  f — A.  Oh,  yes. 

Q.  And  that  the  two  currents  couldn't  meet  at  Helena  at  the  same 

met 

Mr.  Bebby.  The  first  water  that  went  into  the  St.  Francis  Basin 

une  out  at  Helena  precisely  when  the  second  rise  came  on  in  the  main 

ver,  as  I  understand  it. 

The  Witness.  Suppose  that  overflow  continued  until  this  basin  got 

ractically  foil,  and  that  the  water  in  the  channel  and  in  the  basin  were 

i  the  same  condition,  excepting  that  the  water  in  the  main  channel 

(^Id  go  down  faster;  and  suppose  the  flood  continues  long  enough  for 

liewater  to  get  out  of  the  basin  and  into  the  river  before  it  goes  down; 

ien  you  have  no  advantage  here  at  Helena,  where  it  comes  out,  from 

hat  you  would  have  if  the  basin  was  not  open. 

Q.  Well,  you  would  have  the  water  distributed  over  a  greater  area . 

laii  if  the  basin  was  closed,  manifestly? — A.  Well,  you  see  it  is  going 

ith  a  slower  velocity  down  here,  but  when  you  get  down  where  it  has 

I  fifot  to  pass  through 

(},  Now,  the  last  wave  wasn't  as  high  as  the  first;  isn't  that  so? — A. 

es. 

y.  In  the  Oiiio  it  wasn't? — A.  I  think  we  mention  there  (in  the 

port)  that  the  first  wave  was  higher  than  the  other.    The  amount  of 

e  water  has  to  be  taken  into  consideration,  as  well  as  the  height  of 

e  gauge. 

Is  those  flood  waters  passed  into  the  Mississippi,  they  resulted  in  n  maxiniiim 
i^ht  of  51.6  at  Cairo,  March  25,  1897.  The  crest  of  the  tirst  wave  had  scarcely 
ised  by  when  it  was  followed  by  another  which  didn't  reach  quite  this  height, 
e  highest  preTioas  record  at  Cairo  was  52.2. 

Q.  So  you  see  you  are  taking  the  fact  that  the  last  wave  was  less 
an  the  other.  You  have  got  the  basin's  share  of  the  last  freshet  to 
pplemeut  the  river^s  share  of  the  first  wave,  and  those  two  combined 
n't  equal  the  combined  waters  of  the  first,  if  they  had  been  in  the 
annel.  You  can  figure  that  out,  can't  you! — A.  Well,  it  may  be  so, 
d  it  may  not.  There  is  another  question  that  has  to  comelii  there, 
d  t  hat  is  the  amount  of  discharge.  We  may  have  a  greater  discharge, 
*  instance,  with  a  less  height  of  water  on  the  gauge  than  with  a 
eater  height.  Take  the  river  here.  By  discharge  computations  taken 
low-water  stage,  we  find  there  is  more  water  going  down  now  than 
ere  was  two  or  three  years  ago  (when  we  took  other  observations) 
tb  a  height  of  gauge  a  foot  and  a  half  or  2  feet  higher.  It  is  because 
the  sand  having  been  washed  out,  you  know. 

Q.  Well,  Major,  to  suui  up,  in  your  opinion  did  the  closing  up  that 
8  been  going  on  in  the  St.  Francis  liiver  Basin  have  any  ettect  upon 
B  fiood  of  1897,  in  increasing  its  high- water  level,  or  did  it  notf — A. 
im  inclined  to  believe  it  did  not. 

MBP 9 
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Q.  AH  right.  That  is  the  way  I  UDderstood  you  last  night.  And  h 
that  you  differ  with  Starling  and  Stickney ;  isn't  that  plain? — A.  WeH 
I  don't  know  whether  Colonel  Stickney  has  taken  into  consideratioD 
these  other  facts  so  much  as  I  have  or  not. 

Examined  by  Mr.  Berry: 

Q.  Is  there  anything  you  have  not  already  stated  that  you  would 
like  to  state,  Major! — A.  Well,  there  is  one  fact  about  the  improvement 
of  the  river  at  the  Lake  Providence  and  at  the  Plum  Point  reaches, 
that  was  referred  to  yesterday,  in  regard  to  which  I  do  not  think  the 
committee  would  get  a  proper  impression,  from  the  evidence,  of  the 
state  of  affairs  that  exists  there  now.  Those  two  reaches  were  deter- 
mined upon  by  the  commission  some  years  ago  for  radical  improve 
ment.  Tliere  was  a  great  deal  of  money  expended  there  (I  don't  recall 
the  figures  now,  but  we  have  them  in  the  records)  at  these  two  places, 
and  especially  at  the  Lake  Providence  reach,  which  resulted  in  a  great 
improvement  of  the  channel  in  that  locality;  but  in  consequence  (rf 
their  having  to  abandon  this  bank  protection,  the  position  of  the  chauuel 
has  changed,  but  it  has  not  got  back  to  anything  like  the  bad  condition 
it  was  in  before.    That  is  brought  out  in  the  re])ort  of  the  commission. 

Q.  Where  is  the  Lake  Providence  improvement! — A.  It  is  above 
Yicksburg.  It  is  one  of  those  bad  reaches  that  the  commission  under 
took  to  improve  at  the  beginning  by  various  devices.  There  is  Si>  miles 
of  river  that  we  call  the  Lake  Providence  lieach.  The  lower  end  of  it 
is  about  50  miles  above  Vicksburg. 

The  depth  of  its  navlgablo  channel  at  its  crossing  during  low  water  was  at  timn 
reported  to  bo  only  4^  to  5  feet  [that  was  before  the  improvement].  The  width  of 
the  river  in  this  region  was  excessive.  The  original  project  provided  for  giving  the 
low- water  channel  an  approximately  uniform  width  of  3,000  feet  by  constnictiiij; 
contraction  works,  closing  chutes,  and  preventing  erosing  in  concave  banks.  In- 
stead of  covering  the  entire  rearh  ol'  35  miles,  as  wiis  originally  intended,  tbo  vorV 
was  confined  to  a  reach  of  20  miles.  The  bank  protection  and  contraction  works  are 
now  practically  gone;  the  former ' because  a  method  of  construction  of  sufficient 
width  and  strength  of  mattress  had  not  been  used,  and  the  latter  because  their  con- 
tinued usefulness  was  dependent  upon  the  ability  of  the  former  to  protect  adjacent 
and  opposite  banks.  When  the  revetment  failed  this  involved  the  destruction  of 
the  contraction  works.  A  marked  improvement  in  the  low-water  channel  intlii< 
locality  was  effected  by  these  works.  Notwithstanding  that  they  are  now  pn»^ 
tically  obliterateil,  the  channel  has  not  yet  reverted  to  anything  like  its  former  con- 
ditions of  ditlicult  and  almost  prohibitory  low-water  navigation. 

That  is  the  condiiiou  down  there,  notwithstanding  the  works  were 
practically  obliterated.  There  is  a  very  good  channel  there  now  as 
compared  with  what  it  used  to  be. 

Q.  Is  there  anything  else  you  would  like  to  state,  Major! — A.  Does 
youriuvestigatiou  take  into  consideration  low- water  navigation  by  this 
temporary  means  we  were  speaking  of?  1  have  in  my  reach  of  tbe 
river  some  work  that  has  been  quite  successful. 

Q.  Could  these  hurdles  that  you  find  between  here  and  Cairo  be 
ai)plie(l  successfully  to  the  lower  river — below  Cairo? — A.  Something 
of  that  character  is  what  they  did  try  down  there,  you  know. 

Q.  That  is  that  expensi^'e  work  that  you  spoke  of? — A.  That  would 
be  very  expensive  there,  but  in  my  reach  of  the  river  the  conditions 
are  quite  different.  We  find  we  can  do  temporary  work  successfully 
and  within  a  reasonable  limit  of  expense.  This  temporary  work  I  was 
speaking  of  is  like  this  [referring  to  a  maj)] :  Here  is  supposed  to  he  a 
wide  piece  of  river.  At  low  water  the  channel  is  around  in  various 
places  and  we  want  to  contract  it,  so  we  put  in  what  we  call  a  tempo- 
rary dike,  made  of  piles  driven  from  15  to  20  i'eet  apart  along  a  line  like 
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tbig  [indicating] ;  then  there  are  pieces  pat  on  along  the  top  of  these  piles 
and  fastened  to  them.  Leading  down  from  these  to  the  bottom  are 
what  we  call  panels.  These  are  put  down  leaning  against  the  pieces. 
Tbey  contract  the  water  into  this  channel,  get  it  all  together,  and  it 
scours  a  deeper  channel  across  a  bar  that  might  happen  to  be  down 
here.  We  are  working  that  now  in  my  reach  of  the  river.  It  has  been 
(loite  snccessfdl,  and  I  suppose  to  a  limited  extent  it  might  be  used  in 
the  river  below.    That  is  one  of  the  temporary  expedients  we  have. 

Capt.  Hiram  M.  Chittenden,  sworn,  testified  as  follows: 

Examined  by  Mr,  Nelson. 

Q.  You  are  the  secretary  of  the  Missouri  River  Commission? — A. 
Yes,  sir. 

Q.  Have  yon  any  connection  with  the  Mississippi  Eiver  Commis- 
sion!— A.  None. 

Q.  You  have  never  been  on  that  commission  f — ^A.  No,  sir. 

Q.  And  you  are  not  acquainted  with  it  nor  its  work! — A.  Only  in  a 
general  way. 

Q.  How  long  have  you  been  secretary  of  the  Missouri  River  Com- 
mission?— A.  Since  a  year  ago  last  July. 

Q.  You  belong  to  the  Army! — A.  Yes,  sir. 

Q.  How  often  does  the  Missouri  Kiver  Commission  meet  each  year! — 
A.  The  commission  met  once  in  the  fiscal  year  ending  June  30, 1897. 
It  has  met  twice  this  year,  so  far. 

Q.  How  long  did  each  meeting  last! — ^A.  The  meeting  a  year  ago 
lasted  three  days;  the  first  meeting  this  year  lasted  three  days  and  the 
last  one  one  day.  Several  informal  visits  have  been  made  by  the  mem- 
bers of  the  commission  to  the  various  works  under  their  charge. 

Q.  The  year  before  that  how  long! — A.  The  year  before  I  was  not 
secretary  of  the  commission  and  I  could  not  tell  without  looking  up 
the  records. 

Q.  You  were  not  with  the  commission  then! — A.-  No,  sir. 

Q.  What  is  the  character  of  the  commerce  of  the  Missouri  River 
Irom  itt<  mouth  to  Kansas  City! — A.  It  is  what  you  might  call  local, 
irregular  commerce. 

Q.  Are  there  any  regular  lines  of  boats  plying  up! — A,  No,  sir. 

Q.  Nor  any  through  steamboat  navigation? — A.  I  think  none  at  all. 

Q.  Either  last  year  or  this  year? — ^A.  I  think  that  prior  to  last  year 
there  have  always  been  some  boats,  one  or  more,  doing  through  busi- 
ness to  points  well  up  the  river.  The  last  boat  doing  this  kind  of  trade 
was  destroyed  in  the  St.  Louis  cyclone  in  May  of  last  year.  Since  that 
time  there  has  been  no  regular  through  steamboat  trade. 

Q.  There  is  nothing,  then,  except  a  few  little  local  steamers  ? — A. 
Locia],  irregular  traffic,  that  is  all,  except  on  the  Osage  River,  where 
there  is  a  boat  running  regularly. 

Q.  How  far  up! — A.  At  extreme  low  water  it  goes  to  the  site  where 
we  are  building  a  lock,  about  7  miles  above  the  mouth  of  the  river. 
At  ordinary  stages  it  goes  much  higher.  The  river  is  navigable  to 
Osceola,  228  miles. 

Q.  Is  the  Osags  River  on  your  line  of  improvements! — A.  Yes,  sir; 
it  is  under  the  Missouri  River  Commission. 

Q.  Is  there  any  navigation  on  the  Gasconade  River! — A.  Yes,  sir. 

Q.  Regular  steamboat  navigation  ! — A.  Yes,  sir.  There  are  at  least 
two  steamboats  doing  regular  traffic  on  the  river,  and  one  line  of  fiat 
boats.    The  business  in  tie  rafting  is  one  of  considerable  magnitude, 
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regularity,  and  importance.  Both  the  Gasconade  and  Osage  nvea 
pass  through  important  sections  of  country  which  are  entirely  withoat 
railroad  facilities.  The  business  on  each  would  be  considerable,  bat  fpr 
insufficient  depth  on  the  shoals  in  low  water.  Both  streams  are  sns- 
ceptible  of  such  improvement  as  will  render  them  navigable  during  the 
entire  season  at  a  moderate  outlay. 

Q.  Do  those  boats  that  ply  on  the  Gasconade  and  the  Osage  go 
down  below  the  mouth  of  those  rivers! — A.  They  do  whenever  there  is 
occasion.    Generally  they  simply  bring  the  traffic  down  to  the  railroad 

Q.  They  don't  ply  down  here  to  St.  Louis? — ^A.  Not  ordinarily. 

Q.  Are  there  any  so-called  harbor  improvements  that  you  have  be^ 
making  along  the  river  from  the  mouth  to  Kansas  City?  By  harbor 
improvements  I  mean  those  improvements  that  are  made,  either  by  the 
.  commission  or  by  legislative  order,  in  front  of  towns  or  railroad  bridgeSi 
For  instance,  I  call  your  attention  to  the  last  harbor  bill.  You  remem- 
ber there  was  something  appropriated  for  the  harbor  at  Bismarck  and 
some  other  places? — A.  Yes,  sir. 

Q.  Have  you  made  any  such  improvements? — A.  No,  sir.  Nearly  all 
the  special  work  on  the  Missouri  Eiver  has  reference  to  the  protection 
of  localities  against  erosion. 

Q.  Well,  what  you  call  local  improvements  I  would  call  harbor 
impro vemen  ts.  Those  local  improvements  are  generally  opposite  towns, 
are  they  not? — A.  They  are  ordinarily  designated  by  the  names  of  the 
towns  nearest  which  they  are  located,  but  very  rarely  do  they  occar 
right  at  a  town.  Generally  they  have  very  little  reference  to  harbors, 
I  think. 

Q.  Well,  they  are  near  towns! — ^A.  Yes;  generally  near  some  town. 

Q.  These  local  improvements  that  you  have  been  engaged  in  have 
been  made  mainly  by  legislative  direction,  have  they  not! — A.  Yes,  sir; 
I  think  entirely  so. 

Q.  Not  according  to  any  systematic  plan  of  the  commission  ? — A,  5o, 
sir. 

Q.  Can  you  state* the  principal  places  where  you  have  had  these  so- 
called  local  improvements  ? — A.  I  think  I  can  recall  most  of  them  where 
work  has  been  done  within  the  past  few  years :  Omaha,  Council  Blufis, 
Nebraska  City,  Atchison,  St.  Joseph,  Leavenworth.  There  have  been 
works  in  the  past  at  Kansas  City,  but  that  was  before  my  time  here. 

Q,  None  now  ? — A.  No,  sir.  There  are  also  works  going  on  this  sideof 
Kansas  City,  as,  for  example,  at  Glasgow,  Miami,  Little  Blue,  Howards 
Bend. 

Q.  You  have  divided  the  river  from  here  to  Kansas  City  into  three 
reaches,  as  I  understand? — ^A.  Yes,  sir. 

Q.  And  on  the  middle  reach,  so  called,  there  have  been  no  systematie 
improvements? — A.  No,  sir. 

Q.  On  the  upper  reach  there  was  some  systematic  improvement  some 
years  ago,  but  not  lately? — ^A.  None  lately. 

Q.  And  the  systematic  improvements  have  been  going  on  wholly  on 
the  lower  reach  of  the  river? — A.  Yes,  sir;  on  the  upper  part  of  the 
first  reach. 

Q.  The  reai'-h  extends  from  some  little  piece  above  Jefferson  City  to 
the  mouth  of  the  Osage? — A.  The  work  so  far  done  extends  from  abo^'e 
Jefferson  City  to  the  mouth  of  the  Gasconade.  The  reach  itself  extends 
to  the  mouth  of  the  river. 

Q.  I  mean  the  work — from  a  little  above  Jefferson  City  to  the  month 
of  the  Gasconade? — A.  Yes. 

Q.  A  distance  of  how  much  ? — A.  About  45  miles. 
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Q.  What  lias  been  the  effect  of  the  work  you  have  carried  on! — ^A. 
I  think  it  has  been  very  satisfactory,  so  far  as  results  are  concerned. 

Q.  Deepening  the  channel! — ^A.  Yes,  sir;  and  confining  and  holding 
the  river.    As  to  expense,  that  is  a  different  question. 

Q.  I  understand  the  expense  has  been  about  $44,000  a  mile? — A. 
Somewhere  in  the  neighborhood  of  $44,000  a  mile. 
Q.  And  what  is  the  mileage? — A.  As  I  stated  before,  about  45  miles. 
Q.  Do  you  think  the  demands  of  navigation  would  warrant  the  con- 
tinuance of  the  improvement  on  that  reach  of  the  river  at  the  same 
rate  of  cost? — A.  Apart  from  the  preservation  of  the  land  along  the 
river,  it  may  be  doubtful  if  it  would. 

Q.  Isn't  it  a  fact  that  the  chief  value  derived  from  this  work  has 
been  the  preservation  of  lands  at  different  points  rather  than  the 
improvement  of  navigation! — A.  So  far  as  the  results  at  present 
achieved  are  concerned,  I  think  so. 

Q.  And  for  the  purposes  of  navigation  an  expenditure  at  such  a  rate 
would  not  be  warranted! — A.  That  question  is  hardly  susceptible  of 
answer  by  a  simple  yes  or  no.    If  it  were  a  matter  solely  of  the  com- 
merce actually  carried  on  at  the  present  time,  the  answer  would  have 
to  be  in  the  negative.    But  that  would  be  a  very  short  sighted  view  to 
take.    In  the  first  place,  the  work  so  far  done  can  not  yield  its  full  fruit 
until  the  entire  improvement  of  which  it  forms  a  part  is  complete.    Sup- 
pose, for  example,  that  the  Missouri  Pacific  Railroad,  which  practically 
parallels  the  river  from  St.  Louis  to  Kansas  City,  were  completed  only 
between  Jefferson  City  and  the  month  of  the  Gasconade  River.    It 
would  be  absurd  to  estimate  its  commercial  importance  when  completo 
by  the  business  done  when  only  a  small  fraction  of  the  entire  line  is 
finished.    So  with  this  river  work.    If  a  navigable  condition  prevailed 
irom  the  mouth  of  the  Missouri  to  Kansas  City,  such  as  has  resulted 
from  the  systematic  improvement  so  far  carried  on  in  the  first  reach,  I 
have  no  doubt  that  there  would  be  an  important  regular  commerce  on 
tbe  river.    There  is  every  reason  to  think  that  such  would  be  the  case. 
In  the  second  place,  it  has  always  been  one  of  the  recognized  argu- 
ments for  the  improvement  of  our  navigable  waterways  that  they  act 
as  effective  regulators  of  freight  rates  on  railroads  and  powerful 
obstacles  in  the  way  of  extortionate  or  discriminating  charges.    My 
observation  on  the  Missouri  River  confirms  this  view,  for  I  have  expe- 
rienced a  sharp  advance  in  rates  in  the  shipment  of  Government  freight 
consequent  upon  the  disappearance  of  a  regular  packet  from  the  river. 
The  difference  in   this  respect  between  a  practically  nonnavigable 
stream  and  one  of  an  assured  depth  of,  say,  six  feet  at  low  water  would 
certainly  be  very  important. 

These  two  considerations,  viz,  the  direct  results  to  be  expected  from 
a  completed  system  in  the  matter  of  freight  actually  carried  and  the 
indirect  results  in  the  matter  of  freight  rate  regulation,  must  be  given 
due  weight  in  answer  to  your  question.  They  are  not  considerations 
that  can  be  reduced  to  definite  figures,  but  I  am  of  opinion  that  they 
are  of  sufficient  importance,  in  connection  with  the  reclamation  and 
preservation  of  the  bottom  lauds,  to  justify  the  systematic  improve- 
ment of  the  river  at  least  as  far  up  as  Kansas  City. 
Q.  Did  you  hear  Colonel  Stickney'a  testimony! — A.  i^o,  sir. 
Q.  You  are  familiar  with  his  new  idea  of  building  so-called  bank 
hends! — A.  Yes,  sir. 

Q.  You  have  seen  that  tried  and  tested! — A.  I  have  seen  the  one 
that  has  been  built.  I  can't  say  that  I  have  seen  it  tested,  because  I 
don't  think  time  enough  has  yet  elapsed  to  give  it  a  fair  test. 
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Q.  You  haven't  formed  any  opinion,  then,  as  to  what  it  will  lead 
to! — A.  So  far  as  demonstrated  results  are  concerned^  I  have  not.  In 
theory  the  system  is  certainly  very  plausible,  and  the  gresit  saving  in 
the  cost  of  river  improvement  which  its  successful  application  would 
insure  justifies  the  thorough  trial  that  is  being  made  of  it.  As  to  its 
ultimate  value,  it  requires  more  time  than  has  yet  elapsed  to  pronounce 
upon  that. 

Q.  Please  state  the  nature  of  the  improvements  you  have  been  car- 
rying on  under  your  plan. — A.  Under  my  own  direction! 

Q.  Well,  I  mean  the  general  system  of  work  that  has  been  going  on 
in  your  reach  of  the  river. — A.  It  has  consisted  in  holding  the  river  on 
adopted  lines  mostly  by  means  of  dikes  extending  out  from  the  bank. 

Q.  Those  dikes  consist  of  piles  driven  from  the  bank  out  into  the 
river,  on  the  shallow  side  of  the  river! — A.  I  can't  say  as  it  is  always 
the  shallow  side.    Some  have  been  driven  in  very  deep  water. 

Q,  And  then  filling  in  between  with  poles  or  willows! — A.  By  put- 
ting mats  on  the  bottom,  and  then  making  screens  of  poles  extending 
vertically  in  order  to  arrest  the  flow  of  the  water  and  cause  a  deposit 
below, 

Q.  To  catch  the  silt. — A.  Yes,  sir. 

Q.  And  on  the  other  side  do  you  build  revetments  f — ^A.  Ko,  sir. 

Q.  Or  riprapping  of  any  kind  ! — A.  No,  not  generally.  As  a  general 
thing  where  those  dikes  are  built  the  trend  of  the  river  is  such  as  to 
hold  it  in  against  this  work  anyway,  and  we  don't  ordinarily  need  any- 
thing on  the  other  side.  There  are,  however,  iraiwrtant  exceptions  to 
this  rule, 

Q.  So  most  of  your  work  has  consisted  of  dikes! — A.  Yes,  sir;  there 
is  also  a  good  deal  of  other  work,  such  as  revetment  work  pure  and 
simple,  sometimes  in  connection  with  the  dike  work,  and  sometimes  in 
det^>ched  sections  of  the  river. 

Q.  Have  you  had  much  pure  and  simple  revetment  work  !— A.  Taken 
altogether  there  has  been  a  good  deal. 

Q.  What  is  the  nature  of  that! — A.  Brush  mattresses  extending 
well  down  into  the  water  and  covered  with  stone. 

Q.  Sort  of  a  riprapping  on  top! — A,  Yes. 

Q.  Captain,  can  you  think  of  any  method  by  which  anything  could 
be  done  to  the  Missouri  Eiver  which  would  tend  to  lessen  the  floods  on 
the  Lower  Mississippi  River,  either  by  reservoirs  or  anything  else!— A. 
There  is  nothing  that  could  be  done  to  the  Missouri  River  that  would 
have  much  effect  on  the  great  floods  of  the  Lower  Mississippi,  for  only 
a  small  part  of  the  volume  of  these  floods  comes  from  the  Missooii 
Beservoirs  might  reduce  the  floods  of  the  Missouri  Eiver  somewhat 

Q.  Gould  reservoirs  be  built  on  the  Missouri  River  that  would  indi- 
rectly affect  the  matter  of  floods  and  at  the  same  time  aid  in  irriga- 
tion!— A,  Unquestionably, 

Q.  At  what  point  could  such  reservoirs  be  built!  Up  along  the  bed 
of  the  Missouri  River? — A  Oh,  no.  Reservoirs  could  never  be  built 
in  the  immediate  valley  of  the  Missouri  River  unless  near  its  extreme 
source. 

Q.  You  would  build  them  on  some  of  the  tributaries! — A.  Yes, 
entirely. 

Q.  It  would  have  to  be  on  the  upper  tributaries  where  the  waters 
could  readily  flow  into  the  arid  belt,  wouldn't  it! — A.  That  is  not  neces- 
sarily so.  Reservoir  sites  are  not  conflned  to  the  mountains,  as  com- 
monly supposed.  There  is  a  great  deal  of  the  western  territory  where 
depressions  of  enormous  magnitude  exist,  in  which  large  amounts  of 
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rater  could  be  stored,  well  down  ou  the  plains,  below  the  natural 
eservoir  sites  in  the  mountains  themselves. 

Q.  On  some  of  those  streams  which  flow  from  the  west  into  the  Mis- 
iouri  f — A.  Yes,  sir.    T  think  that  is  true  of  nearly  all  of  them. 

Q.  Well,  in  addition  to  promoting  irrigation,  might  not  those  reser- 
roirs  also  aid  in  diminishing  or  repressing  the  floods  of  the  Mississippi 
Jiver? — A.  Not  of  the  Mississippi.  As  I  said  before,  the  amount  of 
iood  water  tiiat  goes  from  the  Missouri  into  the  Mississippi,  as  com- 
)ared  with  the  entire  flood  discharge  of  the  latter  stream,  is  too  small 
o  cut  much  of  a  figure. 

Q.  The  chief  floods  of  the  Mississippi  come  from  the  Ohio,  do  they 
lot? — A.  Yes,  sir. 

Q.  Are  you  familiar  with  the  Ohio  River  and  its  floods  ?     Have  you 
iver  been  engaged  in  work  on  the  Ohio? — A.  To  some  extent;  yes,  sir. 
made  canal  surveys  in  the  State  of  Ohio  two  years  ago  and  examined 
he  reservoir  question  there  in  that  connection. 

Q.  Are  there  any  points  on  the  Ohio  River  or  any  of  its  tributaries 
ehere  at  a  reasonable  expense  reservoirs  could  be  built  that  would  aid 
D  repressing  or  diminishing  the  floods  on  the  Lower  Mississippi 
iiveTf — A.  I  found,  in  searching  for  reservoirs  to  feed  canals  across 
he  summit  between  Lake  Erie  and  the  Ohio  River,  where  I  could  store 
1,000,000,000  cubic  feet.  This  satisfied  the  requirements  of  the  canals 
md  was  all  I  looked  for,  but  I  found  it  ^vithout  any  difficulty  and  near 
he  very  heads  of  the  streams.  The  estimated  cost  was  about  $11  an 
kcre-foot.  An  acre- foot  is  the  common  unit  in  the  Western  country; 
;hat  is,  a  quantity  of  water  that  would  cover  1  acre  to  the  depth  of  1 
oot.  A  billion  cubic  feet  contains  23,000  acre-feet  and  on  the  same 
>asis  would  cost  $253,000. 

Q.  How  much  could  you  have  gotten  this  for,  do  you  say! — A.  It 
v^ould  have  cost  $11  per  acre-foot. 

Q.  On  what  streams  was  that? — A.  This  was  on  the  Scioto  and 
ifiauii  rivers. 

Q.  Could  any  reservoirs  be  built  on  the  Tennessee  or  the  Oumber- 
andf — A.  I  am  not  familiar  with  either  stream,  but  unless  they  are 
luite  different  from  any  other  streams  that  I  have  ever  seen  important 
■eservoir  sites  can  be  found  on  their  watersheds. 

Q.  It  is  your  opinion,  then,  that  reservoirs  could  be  constructed  on 
die  upper  waters  of  the  Tennessee  and  the  Cumberland  and  the  main 
uributaries  of  the  Ohio — for  instance,  the  Allegheny  and  the  Mononga- 
liela — that  would  be  efficient  factors  in  restraining  and  repressing 
loods  on  the  Lower  Mississippi  River! — A.  As  a  simple  physical  prob- 
lem it  is  probable  that  there  could. 

Q.  I  don't  exactly  mean  that.  Captain.  I  mean  at  a  moderate  or 
reasonable  cost. — A.  No,  sir. 

Q.  You  don't  think  it  can  be  done  at  any  reasonable  cost! — A.  To 
ihow  what  the  cost  would  be,  the  surplus  flood  water  at  Cairo  this  year 
that  is,  the  amount  above  the  bank-full  stage)  was  about  2,300,000,000,000 
jubic  feet.  Now,  at  a  rate  of,  say,  $5  an  acre-foot,  or  $115,000  per 
million  cubic  feet,  it  would  cost  $264,000,000  to  store  this  amount  of 
irat^. 

Q.  So,  while  physically  possible,  the  expense  would  be  so  great  that 
t  would  not  be  a  x)ractical  thing  anyway  ! — A.  That  is  it  exactly,  unless 
:here  are  other  things  which  the  reservoirs  could  be  used  for,  as,  for 
nstance,  out  West  where  they  could  be  used  for  irrigation.  This  whole 
mbject  of  reservoirs  and  their  influence  upon  floods  I  have  discussed  at 
x>nsiderable  length  in  a  report  just  completed  under  the  provisions  of 
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the  last  river  and  liarbor  bill.    It  gives  a  considerable  array  of  data 
relating  to  all  phases  of  the  subject. 

Examined  by  Mr.  Gallinger: 

Q.  Captain,  as  to  the  cost  of  storing  this  11,000,000,000  cubic  feet  of 
water — will  you  kindly  restate  that. — A.  The  water  was  required  for 
the  feeding  of  canals  which  the  Governnient  had  ordered  surveyed  with 
a  view  to  possible  construction.  I  found  the  cost  to  be  about  $11  per 
acre-foot,  or  $253,000  per  billion  cubic  feet. 

Q.  Of  course,  the  only  way  it  could  be  made  profitable  would  be  by 
the  Government  going  into  the  sale  of  water  rights,  wouldn't  it!— A. 
Only  a  limited  use  could  be  made  of  it  there  for  industrial  purposes. 

Q.  On  the  Upper  Mississippi  there  are  93,000,000,000  cubic  feet 
stored  at  a  cost  of  about  $1,000,000. — A.  Yes;  the  actual  capacity  of 
those  reservoirs  is  as  you  state,  and  the  cost  has  been  only  32  cents  per 
acre-foot.  These  figures,  however,  do  not  convey  an  entirely  correct 
idea.  The  maximum  storage  which  it  has  yet  been  possible  to  realize 
by  means  of  those  reservoirs  in  any  one  year  is  less  than  40,000,000,000 
cubic  feet.  There  has  never  yet  been  enough  water  to  fill  them  in 
one  year.  But  even  on  the  basis  of  this  smaller  storage  the  cost  per 
acre-foot  has  been  only  74  cents — probably  the  cheapest  storage  ev^ 
yet  realized.  The  difference  between  the  maximum  capacity  of  tbeae 
reservoirs  and  the  actual  storage  realized  from  them  has  given  rise  to 
erroneous  conclusions  as  to  the  efficiency  of  reservoirs  in  general.  It 
is  said  that  these  reservoirs,  with  a  capacity  of  93,000,000,000  cubic 
feet,  produce  an  increase  of  gauge  height  on  the  Mississippi  at  St 
Paul  of  only  12  to  18  inches,  whereas,  as  a  matter  of  fact,  this  increase 
is  produced  by  not  more  than  one-third  of  the  above  amount. 

Q.  Upon  what  hyx>otlie8is  could  the  Government  go  into  the  business 
of  storing  11,000,000,000  cubic  feet  of  water  at  the  point  in  Ohio  which 
you  have  named,  at  a  cost  of  nearly  $3,000,000! — A.  As  I  said  before, 
this  storage  was  intended  solely  as  a  supply  for  canals  leading  across 
from  Lake  Erie  to  the  Ohio  River. 

Q.  What  would  be'the  utility  of  the  canals! — A.  That  is  a  commer- 
cial question  entirely.  I  brouglit  up  the  illustration  only  as  an  example 
of  the  cost  of  storing  water,  without  any  refereiice  to  the  merits  of  the 
particular  project  with  which  it  was  connected. 

Examined  by  Mr.  Nelson:  . 

Q.  I  wanted,  to  see  if  we  could  do  anything  in  the  Ohio  to  prevent 
the  floods  in  the  Mississippi,  but  from  those  figures  I  should  think  we 
could  not. — A.  Assuredly  not. 

Q.  Are  you  acquainted  with  the  Mississippi  and  its  freaks,  below 
Cairo  ? — A.  In  a  general  way,  as  almost  every  engineer  is.  I  have  never 
had  any  duty  directly  connected  with  that  stream. 

Q.  But  you  have  given  some  study  and  attention  to  the  subject!— 
A.  Some;  yes,  sir, 

Q.  You  are  familiar  with  the  flood  stages  of  the  water  here  last 
spring! — A.  Yes. 

Q.  What,  in  your  opinion,  were  the  principal  and  leading  factors  that 
caused  those  overflows  and  crevasses  below  Cniro? — A.  As  to  the  flood 
itself  it  was  caused  by  a  period  of  lon^-continued  and  heavy  precipita 
tion  which  swelled  the  various  tributaries  to  a  flood  stage.  Then,  as  is 
nearly  always  the  case  in  the  more  disastrous  floods  of  the  Mississippi, 
the  floods  from  several  of  the  tributaries  arrived  simultaneously  in  the 
main  stream,  or  nearly  enough  so,  to  unite  their  effects.  It  is  not  often 
that  a  flood  from  any  one  tributary  is  alone  suflicient  to  produce  disas- 
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esnlts  in  the  Lower  Mississippi.  Concerning  the  breaks  in  the 
although  I  am  not  familiar  with  the  subject  fix>m  personal  exami- 
,  I  have  understood  that  they  were  mostly  due  to  the  imperfect 
f  completion.  Some  of  these  levees,  I  understand,  were  put  to  a 
test  this  year  for  the  first  time.  That  they  yielded  in  some 
under  the  great  strain  to  which  they  were  subjected  is  not  so 
I  matter  of  surprise  as  that  they  yielded  so  little.  I  have  not 
tood  that  the  result  is  regarded  by  engineers  who  are  familiar 
le  situation  as  at  all  unfavorable  to  the  levee  system,  but  r&ther 
erse. 

'he  water  simply  became  too  high,  or  the  levees  were  not  strong 
I.  I  understood  from  Colonel  Stickney  that  a  good  many  of  the 
ses  were  caused  by  the  water  flowing  over  the  levees. — A.  That 
»ably  the  case.  I  am  not  familiar  with  the  details  of  the  subject. 
Vhat  is  your  opinion  as  to  the  best  method  (if  you  have  formed 
inion)  of  repressing  the  floods  on  the  Lower  Mississippi  below 
— A.  The  opinion  I  have  formed  has  been  that  the  levee  sys- 


s  the  only  method! — A.  The  principal  method,  at  least, 
ncreasing  the  levees;  making  them  stronger  and  higher? — A. 
ting  them. 

Vould  you  supplement  them  with  anything  else,  Captain! — ^A. 
i  a  very  broad  question  upon  which,  I  think,  hardly  any  engineer 
wish  to  commit  himself.  As  you  have  referred  to  the  subject  of 
)irs  in  this  connection,  however,  I  may  mention  a  suggestion 
ted  in  a  monograph  upon  the  floods  of  the  Mississippi  by  James 
Idon,  United  States  assistant  engineer,  which  forms  part  of  the 
oir  rei)ort  already  referred  to.  Mr.  Seddon  suggests  the  possi- 
of  utilizing  the  St.  Francis  Basin  as  a  vast  storage  reservoir  for 
ion  of  the  flood  waters  of  the  Mississip])i.  As  is  well  known,  a 
erable  percentage  of  these  flood  waters,  in  high  floods,  flows  over 
le  St.  Francis  Basin  and  returns  again  to  the  river  in  the  neigh- 
ed of  Helena,  Ark.  It  is  thus  withdrawn  from  the  main  stream 
y  a  portion  of  its  length,  and  its  return  may,  and  has,  come  at 
es  when  it  probably  aggravated  the  flood  at  Helena  and  below, 
^erflow  into  this  basin  in  a  great  flood,  like  that  of  1882,  is  equiv- 

0  a  depth  of  6.5  to  7  feet  upon  its  overflowed  area  of  about  6,700 

1  miles.    The  fall  in  the  total  length  of  the  basm  is  about  120  feet, 
basin  could  be  divided  by  cross  embankments  into  several  basins 

iverage  depth  of  say  20  feet,  with  longitudinal  levees  to  restrict 
oded  area  to  one-third  or  less  of  what  it  is  at  present,  and  if  a 
j1  of  suitable  dimensions  could  be  constructed  to  convey  the  over 
ito  the  head  of  the  basin,  these  separate  reservoirs  would  retain 
I  the  flood  had  subsided.  The  volume  so  stored,  if  added  to  the 
iter  flow  of  the  Mississippi,  would  give  it  an  increase  of  from 
)  to  150,000  cubic  feet  per  second  for  one  hundred  days,  making 
7- water  discharge  of  the  Mississippi  from  Helena  to  the  sea  at 
00,000  cubic  feet  per  second.  From  Helena  to  Cairo  a  slack- 
system  might  be  provided  through  the  basin  itself  with  a  navi- 
depth  equal  to  that  from  Helena  down. 

iution  this  possible  use  of  the  St.  Francis  Basin,  not  as  in  any 
serting  its  practicability,  for  careful  surveys  alone  can  determine 
►ut  as  a  subject  worthy  of  consideration.  This  basin  has  in  some 
>  had  a  moderating  influence  upon  the  floods  of  the  Mississippi 
indefinite  period  in  the  past.  Before  it  is  altogether  closed 
t  future  overflows  from  the  river,  it  is  worth  while  to  inquire  if 
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its  former  function  as  a  flood  reservoir  may  not  be  modified  and  made 
more  eiiectual  instead  of  being  abolished  altogether. 

Q.  In  your  opinion,  would  the  so-called  outlet  system  furnish  any 
relief  I — A.  It  certainly  could  not  for  the  upper  part  of  the  lower  river. 

Q.  For  that  part  above  the  Red  River! — A.  Yes. 

Capt.  Henry  E.  WATEBivrAN  sworn,  testified  as  follows: 

Examined  by  Mr.  Nelson  : 

Q.  Captain,  you  are  an  oiiicer  of  the  Engineer  Corps  of  the  United 
States  Army,  with  the  rank  of  captain? — A.  Yes,  sir. 

Q.  And  at  present  you  are  the  secretary  of  the  Mississippi  Eiver 
Commission! — A.  Yes,  sir. 

Q.  How  long  have  you  been  secretary  of  the  commission! — A.  Since 
September,  1895. 

Q.  Were  you  connected  with  the  commission  in  any  other  capacity 
before  that! — A.  No,  sir. 

Q.  What  are  your  duties  as  secretary! — A.  I  have  charge  of  the  sur- 
veys, discharge  work,  and  gauges  maintained  by  the  commission,  of  the 
dredges  and  dredging  between  Cairo  and  the  Head  of  the  Passes,  and 
other  incidental  work  of  the  commission.  All  of  the  expenses  of  the 
commissioners  are  paid  out  of  my  office. 

Q.  Now,  while  you  have  been  secretary  of  the  commission,  what  work 
of  improvement  has  been  done  by  the  commission,  outside  of  the  build- 
ing of  levees! — In  other  words,  have  you  done  any  other  work  than 
dredging  on  the  river! — A.  More  or  less  improvement  work  has  been 
going  on  on  the  lower  river  at  various  times.  That  is  in  charge  of  three 
other  district  officers. 

Q.  They  are  not  under  the  commission! — A.  They  are  under  the  com- 
mission in  the  same  way  I  am. 

Q.  Tell  us  in  a  general  way  what  work  has  been  done  on  the  river 
outside  of  the  building  of  levees  since  you  became  connected  with  the 
commission. — A.  Quite  a  number  of  important  pieces  of  harbor  work 
have  been  carried  on. 

Q.  In  front  of  towns! — Q.  In  front  of  large  towns. 

Q.  To  maintain  the  banks! — A.  Largely  for  that  purpose,  I  think; 
not  entirely. 

Q,  To  prevent  the  towns  from  being  undermined! — A.  To  prevent 
cut-offs  or  something  of  that  kind. 

Q.  In  front  of  towns? — A.  Yi^s. 

Q.  Can  you  remember  the  principal  places  where  there  has  been 
harbor  work,  so  (jailed! — A.  There  is  the  improvement  of  New  Orleans 
Harbor,  the  improvement  at  the  mouth  of  the  Ked  and  Atchafalaya 
rivers,  the  improvement  of  Natchez  and  Vidalia  harbors — this  last  is 
to  prevent  a  cut-off  just  above  the  harbors. 

Q.  You  have  an  improvement  at  Plaquemine,  haven't  you?— A. 
That  is  not  under  the  commission. 

Q.  That  is  independent  of  the  commission! — A.  Yes. 

Q.  Then  going  up  the  river  you  have  New  Orleans,  the  mouth  of  th« 
Red  and  At<;hafalaya,  and  then  Yidalia! — A.  Natchez  and  Vidali* 
together.  This  is  to  prevent  a  cut-off'  which  would  destroy  the  harboff 
of  Natchez  and  Yidalia  opposite. 

Q.  At  New  Orleans  it  is  to  protect  the  levees,  I  suppose! — A.  I  think 
it  is  to  prevent  a  bad  caving  away  of  the  water  front,  which  is  very 
valuable. 

Q.  On  the  New  Orleans  side! — A.  On  the  New  Orleans  side  and  also 
on  the  Algiers  side. 
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Q.  And  what  is  tbe  object  of  the  improvement  at  the  Atchafalaya 
and  Red! — A.  There  is  considerable  difference  of  opinion  among  the 
commissioners  themselves  as  to  this  improvement,  but  it  is  believed,  I 
think,  generally  that  the  maintenance  of  the  ontlet  of  the  lied  Eiver 
into  the  Mississippi  is  necessary,  Urst  for  the  purpose  of  furnishing  an 
outlet  for  the  extensive  commerce  of  the  Ked  River  and  its  tributaries, 
into  the  Mississippi 

Q.  There  has  been  danger,  then,  of  the  Red  River  being  diverted  into 
the  Atchafalaya? — A.  Into  the  Atchafalaya. 

Q.  And  being  cut  off  from  the  Mississippi! — A.  Something  of  that 
kind.     And  there  is  also 

Q.  And  the  object  of  the  work  there  has  been  to  keep  up  the  connec- 
tion of  the  Red  River  with  the  Mississippi! — A.  Partially,  and  further- 
more,  to  prevent  the  connection  between  the  Mississippi  and  Atchafa- 
laya growing  to  an  excessive  extent  so  as  to  cause  the  Mississippi  to  go 
down  that  way  and  abandon  New  Orleans. 

Q.  In  other  words,  it  has  been  to  tie  the  Red  River  to  the  Mississippi, 
and  to  prevent  the  Mississippi  going  into  the  Atchafalaya! — A.  Yes, 
sir.  It  has  a  restraining  effect  both  ways.  In  low  water  the  mouth 
of  tbe  Red  River  is  kept  open  by  means  of  dredging;  and,  on  the  other 
hand,  sills  have  been  placed  in  the  Atchafalaya  and  are  maintained 
there  to  prevent  an  increase  in  the  cross  section  of  the  Atchafalaya  to 
an  alarming  extent  during  floods. 

Q.  Has  there  been  danger  of  the  Mississippi  going  into  the  Atchafa- 
laya f — A.  There  has  been  a  good  deal  of  talk  about  it  in  the  |>ast,  but 
I  don't  think  it  has  been  considered  of  much  danger  of  late.  The  sills 
themselves  are  in  very  good  condition  at  present. 

Q-  You  put  mattress  sills  in  the  bed  of  the  river! — A.  All  the  way 
across. 

Q.  You  are  familiar  with  the  so-called  outlet  system!  You  know 
what  we  mean  by  that! — A.  Yes. 

Q.  Now,  that  is  about  as  far  as  the  outlet  system  could  well  be  utilized, 
if  at  all,  isn't  it! — A.  Yes,  sir. 

Q.  At  the  mouth  of  the  Red  River! — A.  Yes,  sir. 

Q.  And  from  there  on  down  it  could  be  used  at  different  points — at 
Bayou  Plaquemine,  perhaps,  to  a  limited  extent;  Bayou  Lafourche, 
and  Bayou  Manchac,  and  there  are  one  or  two  obsolete  bayous  leading 
into  Lake  Borgue  and  Lake  Pontchartrain;  but  in  the  nature  of  the 
case,  those  outlets  couldn't  have  any  bearing  on  the  floods  above  Yicks- 
burgf — A.  I  don't  see  how  they  could. 

Q.  Could  they  diminish  the  floods  in  any  degree! — ^A.  I  don't  see  how 
they  could  have  any  effect,  except  to  give  relief  in  the  immediate 
vicinity. 

Q.  So,  aside  from  all  other  considerations  (assuming  that  it  would  be 
safe  and  proper  as  a  matter  of  relief),  for  the  river  above  Vicksburg 
those  outlets  couldn't  cut  any  figure,  even  if  they  were  otherwise  feasi- 
ble and  practicable! — A.  I  don't  see  how  they  could. 

Q.  Now,  going  up  the  river  from  the  mouth  of  the  Atchafalaya  and 
Red,  the  next  is  Natchez! — A.  Yes;  Natchez  is  above  the  mouth  of 
the  Red  River.  Then  we  come  to  Vicksburg.  However,  the  main 
improvement  of  the  harbor  of  Vicksburg  at  prci^ent  is  not  in  the  hands 
of  the  commission. 

Q.  It  isn't  in  the  hands  of  the  commission,  but  isn't  the  main  improve- 
ment to  divert  the  Yazoo  into  the  old  bed  of  the  Mississippi  in  front  of 
Vicksburg! — ^A.  Yes;  that  is  the  project. 

Q.  As  I  understand  it,  the  Mississippi  River  has  cut  across  the  bend 
in  front  of  Vicksburg! — A.  Yes,  sir. 
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Q.  There  was  an  old  canal,  built  by  the  Army  during  the  war;  it  ia 
above  that,  is  itf — A.  It  is  above  that.  The  remains  of  that  ditch  are 
still  in  existence,  but  the  ditch  had  nothing  to  do  with*the  cut-off. 

Q.  But  the  river  has  cut  off  so.  the  port  of  Yicksburg  now  is  away 
below  the  city  several  miles? — ^A.  I  think  it  is  about  2  miles  below 
Vicksburg  landing. 

Q.  And  around  that  bend  that  has  thus  been  cut  off  there  is  an  old 
river  bed,  and  it  is  proiwsed  to  divert  the  Yazoo  Eiver  into  the  lower 
end  of  that  cutoff! — A.  Into  the  upper  end  of  the  old  bend. 

Q.  And  thus,  by  means  of  the  water  of  the  Yazoo,  to  give  a  new 
river  I — A.  Yes,  sir. 

Q.  But  that  is  outside  of  your  commission? — A.  Yes,  sir. 

Q.  So  you  really  have  no  harbor  work  there,  then? — A.  There  is  a 
small  appropriation  still  left  over  in  the  hands  of  the  district  officer  for 
the  protection  of  Delta  Point,  which  is  all  that  remains  of  the  original 
peninsula.  It  commenced  cutting  off  at  the  upper  end  and  kept  get 
ting  shorter  and  shorter,  and  finally  they  tried  to  hold  it  by  holding 
Delta  Point  and  succeeded  in  doing  so.    That  work  is  still  in  there. 

Q.  What  is  the  nature  of  that  work — riprapping? — ^A.  Yes,  sir;  it  is 
riprapping;  regular  bank-protection  work, 

Q,  What  is  the  nature  of  the  work  at  New  Orleans — revetment 
work? — A.  Not  continuous  revetment  work;  it  is  discontinuous  revet- 
ment work.    There  are  spur  dikes  at  intervals. 

Q,  With  revetments  between  or  on  the  opposite  side? — A.  I  think 
generally  there  is  no  revetment  between  at  all. 

Q.  Simply  spur  dikes? — ^A.  Simply  spur  dikes  built  up  by  layers  of 
mattresses,  one  upon  the  other. 

Q.  Are  they  on  the  side  opposite  the  city  or  on  the  city  side!— A. 
On  both  sides.  I  have  an  atlas  in  my  office  on  which  is  indicated  all 
the  work  of  the  commission  up  to  the  30th  of  June,  1896,  showing  what 
is  at  present  in  existence  and  what  has  been  done.  I  could  show  you 
on  that  atlas  at  a  glance,  I  think,  the  work  that  has  been  done. 

Q.  At  the  head  of  the  Atchafalaya  harbor  work  are  matttress  sills, 
aren't  there? — A.  In  the  Atchafalaya  there  have  been  mattress  sills 
put  in,  and  also  a  dam  put  across  one  branch  of  the  Eed  Kiver. 

Q.  What  is  the  nature  of  the  work  at  Natchez  and  Vidalia? — A.  At 
Natchez  and  Vidalia  it  is  the  prevention  of  a  cut-off  across  a  neck 
above  Natchez,  known  as  Cow  Pen  Neck.  To  prevent  this  a  levee  has 
been  built  dnwn  the  backbone  of  the  peninsula  to  prevent  overflow 
during  high  water.  This  levee  is  i)urely  a  piece  of  river  work;  it  is 
not  an  ordinary  levee  for  protection  against  overflow  at  all;  it  is  simply 
to  prevent  the  cut  off,  to  make  a  higher  ridge  through  there  to  prevent 
the  water  cutting  through;  and  that  has  to  be  protected.  I  think  it 
has  been  riprapped  on  the  upper  side  to  a  considerable  extent. 

Q.  Now,  up  there  at  the  point  at  Vicksburg,  what  is  the  character  of 
the  work  you  have  been  doing  there? — A.  I  think  there  has  been  nothing 
done  there  in  a  good  many  years.  What  has  been  done  there  was 
simply  for  the  maintenance  of  the  old  work,  in  the  way  of  giving  addi- 
tional strength,  something  of  that  kind. 

Q.  Going  up  the  river,  is  there  any  work  at  Lake  Providence?  Well, 
there  is  revetment  above  the  town  of  Lake  Providence;  that  is,  the  first 
harbor  work  above? — A.  This  revetment  is  mainly  intended  to  prevent 
destruction  of  a  levee  across  the  head  of  Lake  Providence. 

Q.  And  what  comes  above  that? — A.  Lake  Providence  has  not  had 
a  special  legislative  appropriation. 

Q.  The  work  at  these  other  places  has  all  been  done  under  special 


MISSISSIPPI   RIVER   FLOODS.  141 

)riatioiis! — ^A.  New  Orleans,  the  Bed  and  Atchafalaya,  and 

9z  and  Yidalia,  have  all  had  separate  appropriations  from  the 

)riation  for  improving  the  Mississippi  Eiver. 

^ut  they  are  under  the  commission,  are  they  notf — A.  They  are 

plans  and  specifications  and  recommendations  of  the  commission. 

Jut  the  Yazoo  improvement  is  not  under  the  commission? — A. 

s  not  under  the  commission.    The  work  on  the  Lake  Providence 

is  simply  a  part  of  the  continuous  work  of  the  commission. 

!^ow,  what  is  the  next  place,  going  up  the  river  f — A.  Greenville 

r  has  had  at  various  times  a  special  appropriation,  and  under  the 

it  bill  a  certain  amount  from  the  appropriation  for  improving  the 

sippi  River  is  directed  to  be  expended  on  the  project  at  Green- 

ETarbor.    The  project  at  Greenville  Harbor  is  the  prevention  of 

cessive  caving  there. 

Chat  is  revetment  work,  is  it,  or  dike  work! — A.  There  have  been 

Linds  done,  but  I  think  it  is  practically  continuous  revetment 

low. 

^ow,  what  other  harbor  work? — A.  Ashbrook  Neck  and  Lake 

,r  front  are  special  localities  not  provided  for  by  Congress. 

^here  the  commission  has  put  in  work  ? — A.  Yes. 

BLarbor  work? — A.  At  Lake  Bolivar  it  is  the  protection  of  an 

ive  caving  of  the  bank  which  would  destroy  an  expensive  levee 

the  head  of  Lake  Bolivar,  but  at  Ashbrook  Neck  it  is  the  preven- 
f  a  cut-off  through  a  very  narrow  neck.  Very  expensive  work 
ten  done  there  and  very  successful  work. 

^8  you  go  farther  up,  what  other  points  are  there? — A,  Next  we 
/o  Helena  Harbor.  That  has  frequently  had  a  special  appropri- 
and  under  the  present  bill  a  certain  amount,  I  think,  of  the 
3riation  for  improving  the  Mississippi  Eiver  is  allotted  to  it. 
Dhat  is  at  the  month  of  the  St.  Francis,  isn't  it? — A.  Just  below 
mth  of  the  St,  Francis. 
Berry.  You  did  work  at  Arkansas  City,  didn't  you  ? 

Witness.  There  has  been  work  done  there,  but  not  of  recent 
that  I  know  of.    I  think  that  work  is  all  in  good  condition, 
las  the  work  at  Helena  been  completed? — A.  I  don't  think  it 
en;  in  fact,  I  think  there  has  been  caviug  below  the  ends  of  the 
irement. 

's  that  carried  on  undef*  a  special  appropriation  or  under  the  gen- 
Dwers  of  the  commission  ? — A.  I  think  it  is  carried  on  from  the 
\\  appropriation,  but  by  special  allotment  of  Congress, 
is  you  go  on  up  the  river,  what  is  the  next  point  ? — A.  Noncounah 

That  is  a  special  work  of  the  commission.  Congress  has  not 
^  it.  There  are  some  rocks  in  the  channel  that  they  have 
id  the  removal  of.  Then  we  go  to  Memphis  Harbor,  which 
es  also  Wolf  River.  That  is  under  special  appropriation.  The 
it  that  has  been  spent  at  these  places  is  the  amount  specified  by 
ess. 

ibove  Memphis  what  harbor  improvements  have  you? — A.  In  the 
ust  above  Memphis — the  Hopefield  Bend — and  then  we  come  into 
is  known  as  the  Plum  Point  Eeach,  which  has  been  very  exten- 

improved  at  various  times 

^.t  the  Plum  Point  and  Lake  Providence  reaches  is  where  you 
ione  this  extensive  dredging,  isn't  it? — A.  I  haven't  got  far 
li  down  to  get  to  the  Lake  Providence  reach.    I  haven't  enough 
?8  to  do  that. 
The  commission  has  been  doing  dredging  at  the  Lake  Providence 
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reach,  has  it  not? — A.  I  wasn't  aware  that  any  dredging  had  been 
done  on  the  Lake  Providence  reach  at  all.  As  a  matter  of  fact,  duriug 
the  last  four  or  five  years,  generally,  the  low- water  navigation  through 
the  Lake  Providence  reach  has  been  in  most  excellent  condition. 

Q.  Has  any  work  been  done  on  the  Lake  Providence  reach  within 
recent  years? — A.  This  work  at  Ashbrook  !N^eck  and  Lake  Bolivar 
front  is  all  in  Lake  Providence  reach. 

Q.  That  is  revetment? — A.  Yes. 

Q.  Xow,  come  up  to  Plum  Point,  where  you  have  been  dredjring. 
Have  you  done  any  so-called  harbor  work  there?— A.  We  have  had 
some  dredging  to  do  in  Plum  Point  reach. 

Q.  No;  but  dike  or  revetment  work! — A.  They  are  doing  nothing  of 
that  kind  at  present,  except  the  maintenance  of  such  revetment  work 
as  was  in  there  before.    There  have  been  no  extensions  of  late. 

Q.  You  have  simply  maintained  it.  Now,  going  up  above  Plum  Point, 
what  so-called  harbor  or  local  improvements  have  you  made,  if  any!— 
A.  Above  that  we  have  New  Madrid,  which  is  revetment  work  in  front 
of  the  town,  to  prevent  the  caving  away  of  the  natural  bank  there. 

Q.  Somewhere  there,  either  just  below  or  above,  is  where  the  river 
crawled  over  into  the  St.  Francis  last  spring,  isn't  it! — A.  Near  Co^ 
touwood  Point,  about  50  miles  farther  down,  was  the  first  large  cre- 
vasse.   It  is  pretty  high  ground  there  at  New  IVIadrid. 

Q.  It  was  somewhere  belowthere  where  the  river  crawled  over  into  the 
St.  Francis  basin! — A.  Yes;  but  also  above,  between  New  Madrid  and 
Commerce.  Hickman  and  Columbus  also  had  special  appropriations 
for  little  harbor  improvements;  I  think  nothing  of  late. 

Q.  Well,  at  those  points  there  are  high  bluffs;  the  only  point  would 
be  to  prevent  the  river  digging  under  the  bank  there,  wouldn^t  it?— A. 
It  is  simply  the  maintenance  of  their  river  fronts,  that  is  about  all. 

Q.  Now,  Captain,  aside  from  these  harbor  and  local  improvements 
that  you  have  detailed,  the  only  improvement  on  the  river  itself,  siuce 
you  iiave  had  any  connection  with  the  commission,  has  been  in  the 
shape  of  dredging,  has  it  not! — A,  Dredging  and  the  building  of 
levees. 

Q.  Well,  I  mean  outside  of  the  building  of  the  levees  and  outside  of 
these  local  harbor  improvements,  so-called,  that  you  have  detailed  here, 
the  only  other  improvement  has  been  the  dredging  of  the  river?— A. 
Yes,  sir. 

(J.  And  how  much  have  you  been  devoting  each  year  to  the  dredging 
of  the  river,  on  an  average,  approximately! — A.  You  mean  since  I  bave 
been  secretary! 

Q.  Yes,  since  you  have  been  connected  with  the  commission.  If  you 
are  acquainted  with  its  work  further  back  than  that,  why  state  tbe 
facts. — ^A.  A  regular  system  of  dredging  covering  the  entire  river  was 
really  not  adopted  until  after  the  passage  of  the  a^st  of  Congress  of  June 
3, 1896. 

Q.  Before  that  you  did  no  regular  dredging  work! — A.  Before  that 
one  dredge  had  been  constructed  and  numerous  experiments  were  being 
made  with  it,  to  devise  some  plan  of  general  improvement. 

Q.  But  no  substantial  amount  of  dredging  had  been  done! — A,  Tes, 
sir.  For  two  years  previously  some  very  good  work  was  done  with  that 
one  dredge  in  the  worst  section  of  the  river,  just  below  Cairo;  but  it 
was  operated  more  as  an  experiment.  What  1  mean  is  that  no  definite 
plan  had  been  adopted  of  an  extensive  system  of  improvement. 

Q.  But  now  you  have  adopted  a  plan  ? — A.  Now  a  certain  plan  for 
improvement  has  been  adopted  by  Congress. 
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Q.  And  what  is  the  aggregate  amount  of  expenditure  a  year  for  dredg- 
\g  under  the  present  plan  f — A.  The  allotment  for  the  liseal  year  ending 
ime  30, 1897,  in  cash  and  authorized  contracts  was  $398,000,  and  for 
liat  ending  June  30,  1898,  $763,300.  From  June  30, 189G,  there  has- 
»een  expended,  including  outstanding  liabilities,  $998,171.71,  and  by  the 
nd  of  the  fiscal  year  the  expenditures  will  average  nearly  $600,000  for 
^acb  fiscal  year. 

Q.  During  that  time  how  much  has  been  set  aside  each  year  for  levee 
work,  approximately? — A.  My  remembrance  is  (for  the  two  years  1896 
and  1897)  about  two  millions  and  a  half. 

Q.  Part  of  that  amount  for  dredges  and  dredging  was  used  in  pur- 
chasing dredges,  was  it  not? — A.  Part  of  it.  Four  dredges  have  been 
purchased  and  entirely  paid  for. 

Q.  Is  that  included  in  the  $600,000  a  year  that  you  said  was  set  aside 
for  dredging  purposes? — A.  I  intended  to  include  the  cost  of  the  plant 
constructed  up  to  date. 

Q.  You  have  given  us  the  amount  that  has  been  allotted  for  the  two 
years  collectively  for  levee  building,  and  you  also  stated  the  amount 
that  had  been  allotted  each  year  for  dredging  purposes;  now,  in  that 
allotment  for  dredging  purposes  you  also  included  the  cost  of  the  plant  ? — 
A.  Yes. 

Q.  Leaving  out  the  cost  of  the  plant  and  facilities,  how  much  was 
assigned  each  year  for  dredging  purposes? — A.  The  estimate  of  the 
committee  on  dredges  is  some-  $360,000  a  year  for  operation  for  the 
entire  plant. 

Q.  For  the  entire  dredging  plant? — A.  Of  course  we  have  had  less 
thaD  Lalf  of  that  dredging  plant,  so  the  amount  would  be  less  than 
that. 

Q.  As  a  matter  of  fact,  then,  in  1896  and  1897  you  have  expended  less 
'hail  $300,000  each  year  in  dredging,  outside  of  the  cost  of  the  i)lant? — 
i.  Yes ;  less  than  $200,000. 

Q.  Will  you  please  state  what  the  dredging  plant  consists  of;  when  it 
("as  acquired,  etc,  ? — A.  The  first  boat  acquired  was  known  originally  as 
he  experimental  dredge,  and  was  afterwards  called  the  Alpha. 
Q.  What  did  that  cost? — A.  The  boat  itself,  as  it  stands  at  present, 
i  supposed  to  have  cost  somewhere  in  the  neighborhood  of  $80,000; 
lat  is,  for  the  bare  dredge  and  plant  immediately  connected  with  it, 
)t  the  tenders  or  anything  of  that  kind. 

Q.  Now,  the  next  boat? — A.  The  next  boat  purchased  was  the  Beta, 
le  Beta  was  purchased  under  a  contract  providing  that  50  per  cent 

the  contract  price  extra  should  be  allowed  the  contractor  as  a 
»nns  in  case  he  exceeded  the  specified  capacity  of  1,600  yards  an  hour 
r  50  per  cent.  His  bid  was  $172,775,  and  he  got  the  bonus,  making 
^,387.50  more. 

Q.  That  would  make  the  cost  of  that  dredge  about  $258,000. — A. 
ot  exactly,  because  he  didn't  comply  with  the  specifications  in  other 
irticulars. 

Q.  And  was  docked? — A,  He  was  docked  $40,380.25;  making  the 
»st  on  the  final  settlement  a  little  less  than  $219,000. 
Q.  Well,  now,  the  next  boat.  You  have  two  more, haven't  you? — ^A. 
es,  sir.  The  next  boat  purchased  was  the  Oamma,  which  cost  practi- 
dly  $85,000.  The  next  was  the  Belt^i^  which  cost  practically  $125,000. 
Q.  That  makes  four? — A.  That  makes  four.  Those  are  all  that  have 
Ben  paid  for.  There  are  two  more  nearly  completed,  the  contract  pro- 
iding  that  no  payment  shall  be  made  on  them  until  they  have  been 
)mpleted  and  tested. 
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Q.  What  is  the  contract  price  to  be  paid  for  each  of  them!— A. 
$208,000  for  the  two. 

Q.  In  addition  to  these  dredges,  what  tenders  and  other  facilities 
accompany  them,  belonging  to  the  dredging  plant  ?-^— A.  There  has  been 
very  little  of  that  constracted.  What  little  I  have  on  hand  has  been 
transferred  from  other  districts.  Tbat  plant  practically  remains  to  be 
entirely  constracted,  and  I  have  the  money  already  allotted  for  that 
purpose  in  my  hands  for  the  construction  of  a  plant  the  present  year. 
I  also  have  the  money  for  one  additional  dredge  and  plant. 

Q.  Outside  of  these  six? — A.  Outside  of  these  six. 

Q.  That  will  give  you  seven  dredges  in  all! — A.  Seven. 

Q.  As  I  understand  it,  this  big  dredge,  that  cost  so  much  and  was 
built  under  contract,  has  not  proven  a  success? — A.  She  draws  7  feet 
of  water,  and  the  difficulty  is  that  if  we  get  her  down  to  a  place  where 
there  is  only  6  feet  we  can't  get  her  over  the  bar. 

Q.  Can't  work  her? — A.  She  just  goes  down  and  looks  at  it;  that  is 
about  all.  We  tried  this  year  to  force  her  right  down  through,  head 
on,  and  got  her  badly  aground,  strained  her  throughout — like  to  have 
pulled  her  in  two  before  we  got  through  with  her. 

Mr.  Gallinger.  Who  is  responsible  for  the  building  of  a  dredge 
boat  costing  over  $200,000,  drawing  more  water  than  there  is  in  the 
stream? 

The  Witness.  I  don't  know.  There  is  this  to  be  said  about  it, 
however,  that  the  inspectors  never  discovered  the  mistake  until  the 
machinery  was  delivered  on  board.  The  contractor  succeeded  in  deceiv- 
ing them  as  to  the  weights.  The  contract  was  let,  as  those  contracts 
always  have  to  be,  with  the  machinery  scattered  all  over  the  country, 
and  when  the  machinery  was  actually  delivered  on  board  it  weighed  a 
good  deal  more  than  what  they  expected,  and  what  the  contractor  had 
promised. 

Q.  Was  that  contract  forced  upon  the  commission  by  direct  legislative 
action  of  Congress,  or  was  it  a  contract  that  the  commission  made  of  their 
own  motion? — A.  I  wasn-t  here  at  the  time,  so  I  know  nothing  about 
that.  I  think  probably  Colonel  Flad  would  know  more  about  that  than 
I  do. 

Mr.  Gallinger.  Captain,  what  was  this  bonus  paid  for? 

The  Witness.  For  increased  pumping  capacity.  The  contract  re- 
quired the  dredge  to  pump  1,600  cubic  yards  of  sand  per  hour,  meas- 
ured in  a  barge,  and  a  bonus  was  allowed  up  to  50  per  cent  for  any 
increase  up  to  50  per  cent  in  the  contract  capacity.  The  most  the  con- 
tractor could  earn  was  $259,162.50,  for  which  he  was  obliged  to  deliver 
a  dredge  which  would  pump  at  least  2,400  cubic  yards  of  sand  per  hoar. 

Mr.  Nelson.  Major  Handbury,  how  was  the  contract  made,  on  the 
part  of  the  Government,  for  this  dredge  we  have  been  talking  about; 
by  the  Mississippi  River  Commission? 

Major  Handbury.  By  the  Mississippi  Eiver  Commission. 

Mr.  Nelson.  Did  they  do  it  of  their  own  motion,  or  was  it  under 
special  legislative  direction  of  some  kind? 

Major  Handbury.  If  I  may  be  permitted,  I  can  give  a  brief  history 
of  that  matter  as  I  gathered  it  from  the  records  before  I  became » 
member  of  the  commission  and  from  my  knowledge  of  it  since  I  became 
a  member.  At  the  inception  of  this  dredging  business  the  commission 
was  without  experience  in  anything  of  this  line.  There  were  a  number 
of  men  scattered  throughout  the  country,  dredge  builders,  who  had  had 
a  good  deal  of  experience  in  different  localities  in  building  and  operat- 
ing dredges.    With  a  view  to  getting  at  that  experience  the  commis^ 
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dvertised  for  bids.  I  believe  at  first  they  advertised  for  plans 
[)ecificatioiis  for  a  dredge  suitable  for  this  work,  and  these  men 
bted  their  plans  and  specifications,  and  I  believe  there  was  a 
1  offered  for  the  plan  which  shonld  be  accepted.  Mr.  Bates  had 
good  deal  of  experience  in  this  matter,  and  he  submitted  a  plan 
commission,  which  was  accepted  by  the  dredging  committee  and 
^'ed  by  the  commission  afterwards,  and  a  contract  was  entered 
uder  his  plan  for  the  construction  of  this  dredge  under  his  plans 
pecifications.  Amongst  other  specifications  in  that  contract  was 
revision  that  this  dredge  was  to  draw  only  4^  feet  of  water,  and 
\  to  do  certain  things — it  was  to  deliver  through  1,000  feet  of 
,600  cubic  feet  of  sand  per  hour,  and  if  it  delivered  more  than 
er  hour  Mr.  Bates  was  to  be  paid  a  proportional  amount  up  to  50 
lit  of  the  total  contract  price. 

That  is  where  the  bonus  came  inf — ^A.  Yes.  Now,  Mr.  Bates  went 
;^  and  apparently  devoted  his  time  and  attention  to  getting  up  a 
and  machinery  that  would  deliver  2,400  yards  per  hour  through 
000  feet  of  pipe,  and  apparently  lost  sight  of  other  points  in  the 
cations,  such  as  that  the  dredge  was  to  draw  only  4J  feet  of  water, 
hen  it  was  launched  and  delivered  for  acceptance  it  was  found 
t  would  draw  6J  or  7  feet.  The  commission  wanted  the  dredge 
»adly,  and  besides  that  defect  in  it  there  were  a  number  of  others, 
he  wa«  supposed  to  have  remedied.  On  the  test  it  was  found 
le  could  deliver  2,400  yards  per  hour,  as  the  specifications  pro- 
so  that  under  the  rules  given  for  testing  he  really  earned  that 
,  so  the  commission  was  in  favor  of  giving  him  credit  for  his 
il  contract  price,  plus  the  bonus,  and  deducting  from  that  amount 
lount  it  would  cost  to  lighten  the  boat.  There  is  where  the  $40,000 
bion  came  in.  So  the  Governmeut  is  not  really  paying  $259,000 
B  dredge,  drawing  7  feet  (as  it  does  now),  but  it  is  paying  that 
it  for  the  dredge  drawiug  4^  feet.  There  is  supposed  to  be  enough 
ack  from  his  contract  money  to  pay  for  lightening  it. 
Nelson.  Well,  he  got  a  bonus  of  over  $80,000  and  was  allowed 
iction  of  $40,000,  so  the  net  amount  he  got  was  over  $40,000! 
)r  H  ANDBXJBY.  He  got  his  bonus,  of  course.  Then  he  was  charged 
k  day  for  a  certain  number  of  days  ^I  have  forgotten  the  exact 

t)  for  nondelivery  on  time.    That  is,  in  brief,  a  history  of  the 

• 

■  a 

Nelson.  Has  anything  been  done  to  lighten  it  and  make  it  draw 
iter! 

)r  Handbury.  The  decision  was  not  rendered  from  Washington 
ate  last  year,  and  we  didn't  have  time  to  advertise  for  bids  and 
3  boat  lightened  before  this  season's  work  had  commenced,  so  the 
ng  committee  recommended  that  we  take  the  dredge  and  do  the 
B  could  with  her  drawing  7  feet,  and  next  year,  after  this  season- s 
s  over,  go  to  work  and  lighten  her.  Plans  and  specifications  are 
prepar^  now  by  Captain  Waterman,  in  his  office,  for  bringing 
30ut,  and  when  she  is  finally  finished,  so  as  to  draw  4^  feet,  she 
)  much  more  serviceable  than  she  is  now. 

Gallingeb.  Are  you  satisfied.  Major,  that  she  can  be  lightened 
o  draw  but  4J  feet  of  water  and  retain  the  pumping  capacity  she 

EiSt 

)r  Handbtjbt.  Oh,  yes ;  she  can  be  lightened.  That  won't  detract 
)m  her  pumping  capacity.  There  are  a  number  of  things  about 
edge  that  are  defective  and  will  have  to  be  changed — matters 
11 — such  as  changing  the  cutters,  changing  the  nozzles,  and  things 

M  B  P 10 
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of  that  kind,  such  as  we  found  detract  very  much  from  the  efficiency  of 
the  dredge  and  add  a  great  deal  to  the  cost  of  the  dredge;  bat  that  is 
one  of  those  things  which  the  Government  officers  went  into  at  first, 
you  see,  for  lack  of  experience  in  this  particular  line.  It  was  a  trial 
They  went  from  the  Alphuj  which  was  a  dredge  of  comparatively  small 
capacity,  to  one  considered  to  be  as  large  as  anything  they  would  want- 
went  to  the  further  extreme.  Now,  then,  these  other  dredges  that  we 
are  making  are  intermediate.  We  are  taking  advantage  of  our  own 
experience,  and  in  my  judgment 

Mr.  Nelson.  You  are  building  them  3'ourselvest 

Mi^or  Handbury.  Yes,  sir;  from  plans  and  specifications  drawn  np 
by  ourselves.  And  we  think  we  are  getting  a  better  class  of  dredges, 
and  that  we  will  be  able  to  do  much  more  efficient  work  with  them  at  a 
much  less  cost. 

Mr.  Oallinger.  Can  you  imagine  a  private  individual  or  corporation 
accepting  a  piece  of  work  as  defective  as  this  was,  under  any  circnm- 
stances,  and  paying  for  itf 

Major  Handbury.  I  can  imagine  they  would  accept  it  under  the  coa- 
ditions  of  the  contract  that  was  made.  These  people  earned  their  bonus. 
The  dredge  will  deliver  2,400  cubic  yards  an  hour. 

Mr.  Gallinger.  Did  they,  as  a  matter  of  fact,  earn  anything,  when 
they  didn't  comply  with  the  stipulations  of  the  contract f 

Major  Handbury.  They  did  not.  The  dredge  really  ought  not  to  hare 
been  accepted  until  they  had  fully  complied  with  the  contract.  But  here 
was  the  situation  of  affairs:  The  river  people  were  clamoring  for  tbeae 
dredges  and  for  an  open  channel,  and  the  Government  accepted  this 
dredge  only,  you  might  say,  with  a  string  io  it.  Mr.  Bates  the  whole 
of  last  year  had  a  string  to  that  dredge.  He  could  have  taken  it  back 
It  was  understood  that  he  was  going  to  take  it  back  and  lighten  the 
dredge.  But  now  he  has  been  allowed  to  turn  it  over,  and  the  Govern- 
ment has  got  a  clear  title  to  the  dredge;  but  in  lieu  of  his  making  it 
lighter,  diminishing  the  draft  to  4^  feet,  the  Government  has  deducted 
an  estimated  amount  tor  that  purpose.    That  is  the  way  the  thing  stands. 

The  examination  of  Captain  Waterman  was  then  resumed,  as  follows: 

Examined  by  Mr.  Nelson  : 

Q.  Please  state  in  a  general  way  the  amount  of  dredging  you  have 
done  each  year,  where  you  have  dredged,  and  the  extent  of  the  dredg 
ing, — A.  During  the  last  low  water  before  this  two  dredges  were 
available 

Q.  That  is,  in  1896!— A.  In  1896,  the  Beta  and  Alpha.  The  Beta 
covered  the  territory  from  Memphis  (which  is  230  miles  below  Cairo) t» 
Point  Pleasant,  which  is  79  miles  below  Cairo — a  distance  of  about  150 
miles. 

Q.  That  dredge  dredged  up  and  down  at  different  places? — A.  Yes, 
sir.  It  really  made  one  trip  through  from  Memphis  up  to  that  150  mile 
point,  dredging  at  all  crossings  where  shoal  water  was  developed 
The  Alpha  covered  the  remaining  80  miles  up  to  Cairo. 

Q.  So  that  the  dredging  that  season  was  all  above  Memphis!— A. 
All  above  Memphis.  That  year  was  phenomenally  a  high  water  year, 
so  there  was  no  difficulty  in  those  dredges  maintaining  good  navigable 
water  over  that  stretch  of  territory. 

Q.  What  has  been  your  experience  in  dredging?  For  instance,  when 
you  have  dredged  out  a  channel,  how  long,  as  a  general  thing,  would  it 
remain  in  that  condition?— A.  So  far  as  my  experience  goes,  tliirf 
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Is  on  where  the  channel  is  selected.  If  the  channel  is  selected 
the  river  is  going  in  low  water,  it  is  all  right,  it  will  last  through 
7  water  season.  But  you  have  got  to  go  where  the  river  is  going; 
attempt  any  forcing  process  you  are  going  to  lose  all  you  have 
.  It  requires  the  most  careful  study  and  the  most  careful  sur- 
It  requires  not  merely  the  experience  of  an  engineer,  but  the 
3nce  of  a  pilot.    It  is  a  class  of  work  where  the  experience  of  a 

I  judging  where  the  river  is  going  to  is  of  vast  importance.  The 
ouble  with  a  pilot  running  the  entire  thing  is  the  fact  that  a 
jan't  understand  a  map;  it  is  beyond  him.    We  have  tried  to 

II  maps  to  pilots,  but  it  didn't  matter  whether  the  water  was  on 
tp  or  not,  they  never  would  believe  it  unless  they  could  see  it. 
ir  experience  goes  to  show  that  if  the  right  channel  is  selected, 
the  river  is  going  in  low  water,  in  the  lowest  stage,  that  the 
rill  maintain  itself  and  in  many  cases  deepen  itself. 

io  the  most  important  factor  in  connection  with  dredging  is  to 

\t  you  locate  your  work  in  the  proper  spot?    You  want  to  select 

kl  low- water  channel  of  the  j'iver? — A.  Yes,  sir. 

Lnd  if  you  do  the  river  will  be  scouring  and  supplementing  the 

f  the  dredge! — A.  During  low  water.    But  if  a  rise  occurs  in 

rer  meantime  that  upsets  your  calculations.    There  will  be 

r  change.    Therefore,  the  most  unfavorable  state  of  affairs  for 

aency  is  to  have  a  succession  of  rises;  but  when  such  a  state  of 

occurs,  as  did  last  year,  the  river  needs  but  little  dredging  any- 

ecause  they  have  got  the  water. 

!^ou  mean  last  summer — 18971 — A.  Ko;  1896. 

)id  you  do  any  dredging  last  summer? — A.  Yes,  we  did  quite  a 

eal. 

Vheref — A.  Oh,  you  mean  this  present  summer? 

'es,  1897. — A.  Now  this  year  is  an  extreme  low- water  year 

lince  the  flood? — A.  Yes,  sir.  And  I  have  had  four  dredges  in 
Id.  Practically,  though,  for  one  month  the  Alpha  was  entirely 
>  on  account  of  four  yellow  fever  cases  aboard,  and  the  quaran- 
[icer  took  possession  of  her  at  Cairo  and  i)revented  her  going  out 
e  field.  The  quarantine  was  only  lifted  the  1st  of  October. 
Vhere  have  you  conducted  your  dredging  this  season? — A.  From 
X)  a  short  distance  below  Memphis. 

Jovering  the  same  reach,  practically,  that  you  did  the  year 
? — A.  The  same  reach.  In  such  a  year  as  this  it  undoubtedly 
[it  least  three  large  dredges  between  Cairo  and  Memphis  to  keep 
innel  open.  Probably  with  the  two  additional  ones  that  are  now 
)g  we  can  keep  it  open  down  as  far  as  Helena,  a  hundred  miles 
•;  but  then  you  have  got  from  Helena  to  Vicksburg  (which  is 
d  by  the  commission's  project),  300  miles.  It  will  need  at  least 
nore. 

Ton  have  done  no  dredging  below  there? — A.  Not  below  Helena 
ksburg.  We  have  no  dredges  to  spare,  and  furthermore  the 
ssion's  project  really  doesn't  extend  beyond  Vicksburg.  But 
)f  the  shoalest  water  I  have  had  reported  this  year  is  below 
)urg.    There  is  only  G  feet  down  there. 

It  what  places? — A.  That  is  Newtown  Bend;  it  is  below  Vicks- 
Then  at  Fords  Crossing,  below  Natchez,  there  has  been  reported 
That  has  heretofore  been  a  very  shoal  crossing,  but  has  been 
i  condition  this  year.  At  the  mouth  of  the  Bed  Biver,  below 
3z,  there  has  only  been  reported  7  feet, 
i'or  keex)ing  open  a  good  navigable  low-water  channel  the  only 
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active  work  you  are  doiug  at  present  on  the  river  is  this  dredging,  isn't 
itt — A.  That  is  all  we  are  doing  at  present. 

Q.  To  keep  up  an  efficient  navigable  low-water  channel? — A.  Yes,sir. 

Q.  With  reference  to  maintaining  a  low- water  channel  in  the  river, 
the  levees  can  cut  no  particular  figure,  can  they  f — A.  I  don't  see  how 
the  levees  can  cut  any  figure  at  low- water  stage  at  all. 

Q.  At  such  times  navigable  channels  must  be  secured  by  dredging 
and  dike  work  and  revetment  work  and  riprapping,  mustn't  they?--A. 
Yes,  sir.  The  general  theory  of  revetment,  as  I  understand  it  (bank 
protection),  is  simply  that  if  the  river  can  be  held  in  one  particular 
place  so  it  will  go  from  high  water  right  down  to  low  water  in  the  low- 
water  bed,  be  held  in  that  position  for  a  series  of  years,  that  it  will 
improve  itself. 

Q.  Scour  a  channel? — A.  Yes,  sir.  And  what  is  still  more  impor- 
tant, local  caving  will  be  prevented,  thus  preventing  deposits  in  the 
channels. 

Q.  And  that  is  why  on  one  side  you  build  out  a  dike  (or  what  we 
call  a  wing  dam  on  the  Upper  Mississippi)  on  one  side,  and  on  the  oppo- 
site side,  if  it  is  necessary,  you  put  in  your  revetment? — A.  No,  sir; 
the  wing  dams  are  generally  for  a  low  stage;  they  are  not  intended  to 
work  at  high  stages  at  all. 

Q.  No ;  but  I  mean  it  is  applying  the  same  principle. — A.  Yes,  sir. 

Q.  A  dike  and  a  wing  dam  are  built  on  the  same  principle — that  is,  to 
catch  the  floating  sediment  in  the  river  and  have  a  bar  form? — A.  Yes, 
sir. 

Q.  You  are  familiar  with  the  floods  that  occurred  in  the  river  last 
spring? — A,  Yes,  sir. 

Q.  In  your  opinion,  from  what  sources  did  those  floods  come  and  what 
caused  the  breaks  in  the  levees? — A,  I  understood  you  to  say  (I  haveu't 
read  it  very  carefully)  that  Mr.  Starling  claimed  that  the  amount  of 
water  carried  down  during  the  last  flood,  during  the  dangerous  stage, 
was  much  less  than  had  been  known  previously.  Well,  I  don't  agree 
with  him  on  that  point. 

Q.  No,  I  don't  think  he  says  that;  he  doesn't  say  "  much  less."— A. 
I  think  the  estimates  of  the  amount  of  water  that  passed  down  during 
the  previous  great  flood  of  1882  were,  after  all,  made  in  the  roughest 
kind  of  a  way. 

Q.  The  chief  flood  this  last  spring  came  from  the  Ohio,  didn't  it,  in 
the  first  instance? — A.  Yes,  sir;  the  main  floods  always  come  out  of 
the  Ohio  River. 

Q.  Out  of  the  Ohio  and  its  chief  tributaries,  the  Cumberland  and 
the  Tennessee? — A.  Yes,  sir. 

Q.  And  the  Ohio,  as  I  understand  it,  this  year  was  unusually  bigb 
and  continued  at  a  high  stage  because  the  floods  of  the  Tennessee  and 
Cumberland  and  of  the  Upper  Ohio  took  place  at  the  same  time?— A. 
Yes,  sir. 

Q.  Which  is  not  always  the  case. — A.  No,  sir.  Well,  it  was  reen- 
forced  by  water  out  of  the  Mississippi,  too. 

Q.  Yes;  but  I  am  referring  to  the  Ohio. — A.  Yes,  sir. 

Q.  And,  as  I  understand  it,  the  flood  of  the  Mississippi  above  Cairo, 
and  of  the  Missouri  above  its  mouth,  this  year  were  rather  less  than 
they  have  been  at  other  flood  stages. — A.  On  the  tributaries  of  tbe 
Mississippi? 

Q.  Yes;  I  mean  that  above  Cairo  the  Mississippi  itself,  from  Cairo  up 
to  the  mouth  of  the  Missouri,  and  the  Missouri  above  its  mouth,^ud 
the  Mississippi  above  the  mouth  of  the  Missouri — that  at  those  three 
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le  flood  was  not  as  great  this  year  as  it  has  been  in  prior  floods. — 
gauge  readings  were  lower ;  yes,  sir. 

s ;  lower  at  high  water. — A.  But  I  don't  think  the  gauge  reading 
I  test  of  the  amount  of  water  passing. 

»u  don't  think,  then,  that  these  gauge  readings  that  we  have  in 
r  are  a  test  of  the  force  and  course  of  the  floods? — A.  Not  an 
)  test  of  the  amount  of  water  that  goes  down.  The  gauge 
I  measure,  of  course,  the  danger  from  overflow.  But  with  a 
iver  and  a  falling  river,  at  the  same  gauge  reading  (that  is, 
le  river  reaches  a  certain  gauge  reading  when  it  is  rising  and 
reaches  the  same  gauge  reading  when  it  is  falling)  you  will  get 
less  discharge  on  the  falling  river  at  the  same  gauge-reading 

the  rising  river.  On  the  other  hand,  if  the  river  rises  more 
%t  one  point  one  time  than  it  does  another,  the  maximum  rise 
sn  gauge  reading  will  always  give  you  the  maximum  discharge. 
*e  the  rapidity  of  the  rise,  I  think,  is  a  thing  that  cuts  a  figure 
)  amount  of  water  that  passes  down. 
>w  rapidly  it  goes? — A.  Yes,  sir. 
ptain,  what  was  the  distiDguishing  feature  of  the  flood  last 

In  what  respect  did  it  materially  distinguish  itself  from  prior 
-A.  I  think  the  most  prominent  feature  about  it  was  its  pro- 
3ontinuance  at  or  near  a  maximum  stage  over  the  entire  river 
,iro  to  New  Orleans.  For  a  period  of  ten  days,  or  nearly  two 
M>mething  of  that  kind,  it  was  at  the  maximum  point  almost 
le  length  of  the  river. 

B  had  higher  gauges  before,  in  previous  floods? — A.  Yes;  for 
}0  miles  or  so  below  Cairo,  but  below  that  the  last  flood  sur- 
iny  on  record  in  gauge  heights. 

t  we  had  never  had  floods  of  such  long  duration  before? — A. 
f  such  long  duration  at  or  near  the  maximum  stage, 
your  opinion,  how  was  that  excessive  duration  brought  about  ? — 
pose  the  confining  of  the  river  had  something  to  do  with  it  (how 

e  it  is  hard  to  say),  and  also 

your  opinion,  then,  the  confining  of  the  river,  cutting  off'  basins 
iver  by  means  of  levees,  had  something  to  do  with  the  height 
ood? — A.  Had  something  to  do  with  the  holding  of  it  at  that 
e  height.  But  there  were  practically  two  flood  waves  in  the 
Ohio  and  its  tributaries,  one  following  the  other,  and  that 
edly  had  largely  to  do  with  it. 

ere  were  two  floods  in  the  Ohio,  and  an  intervening  flood  of  the 
ppi  came  in,  didn't  it? — A.  Yes,  sir;  there  were  two  pronounced 
Cincinnati,  and  in  the  Cumberland  and  Tennessee.  Only  one 
.ve,  however,  was  observed  on  the  Cairo  gauge. 

xamined  by  Mr,  Berry  : 

mderstood  you  to  say.  Captain,  that  the  confining  of  the  water 

ething  to  do  with  the  long-continued  high  water,  in  your  opin- 

.  I  think  so. 

id  your  opinion  is  that  the  high  water  was  attributable  to  the 

t  more  water  went  down  at  once  in  1897  than  in  1882? — A. 

idence  as  we  have  indicates  that  there  was  about  the  same 

at  or  near  the  maximum  stage. 

»u  think  there  was  about  the  same  amount  of  water? — A.  I 

ere  was  about  the  same  number  of  cubic  feet  per  second  at  or 

I  maximum  stage.    At  Warrenton,  where  we  get  the  full  river, 

barge  last  spring  was  1,750,000  cubic  feet,  which  is  practically 
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the  only  discharge  we  got  at  the  top  gauge  reading.  The  maximum 
discharge  in  1882  is  given^  I  thiuk,  as  2,000,000  cubic  feet,  but  that  was 
arrived  at  in  the  roughest  kind  of  a  way. 

Q.  Did  the  gauge  show  higher  water  at  Kew  Orleans  in  1897  than  in 
1882? — A.  Yes.  There  was  one  other  unusual  feature  about  the  last 
flood,  and  that  is  that  the  Ked  Eiver  remained  low  during  the  entire 
flood.  It  is  possible  that  if  the  Eed  Eiver  had  come  up,  as  it  frequently 
does,  at  the  critical  moment,  the  floods  below  the  mouth  of  the  Eed 
River  would  have  been  far  worse  than  they  were. 

Q.  As  a  matter  of  fact  there  wasn't  but  one  crevasse,  or  two,  below, 
was  there? — A.  ^STo;  the  lied  Eiver.  seemed  to  act  as  a  safety  valve 
on  that  occasion.  But  the  trouble  is  that  the  Ked  Eiver  doesn't  always 
act  80.    Sometimes  it  rises  and  throws  the  water  the  other  way. 

Mr.  Gallinger.  Captain,  in  answer  to  a  question  propounded  by 
Senator  Berry  you  suggested  that  the  discharge  per  second  was  no 
greater  in  1897  than  in  1882.  If  the  flood  of  1897  continued  much  longer 
at  its  high  stage  than  that  of  1882,  was  there  not  a  much  larger  aggre- 
gate of  water  discharged  in  the  latter  flood  than  in  the  former  flood?— 
A.  I  believe  that  there  was  more  water  went  down  during  the  most 
dangerous  period  in  1897  than  in  1882.  The  accompanying  Exhibit  A 
shows  the  gauge  hydrographs  at  Cairo  for  1882  and  1897.  An  exami- 
nation of  the  curve  for  1897  shows  no  evidence  of  two  distinct  rises;  it 
is  all  one.  It  will  be  observed  that  the  gauge  stood  above  48  feet 
twice  as  long  in  1897  as  in  1882,  but  these  conditions  are  reversed  if  we 
go  down  to  30  feet.  Taking  the  total  amount  of  water  passing  from 
low  water  to  low  water,  I  think  1882  broke  the  record ;  but  considering 
only  the  extreme  stages  I  think  1897  was  aheaul. 

Q.  Do  you  think  that  the  improvements,  in  other  words  the  levees, 
did  have  something  to  do  in  making  the  water  level  higher  than  it 
would  have  been  without  them  ?  Do  you  wish  to  be  understood  as  so 
stating? — A.  The  statement  I  made,  I  think,  was  that  the  narrowing 
of  the  channel  tended,  to  a  certain  extent,  to  prolong  the  flood;  that  is 
that  the  leveeing,  all  the  way  down  the  river,  probably  narrowed  the 
outlet  so  as  to  furnish  less  room  for  the  outflow  of  water  from  above 
than  there  would  have  been  without  that  narrowing,  and  that  it  there- 
fore tended  to  prolong  the  flood.  The  other  point,  whether  the  cutting 
out  of  the  basin  tends  to  raise  the  level  of  the  flood  plane^  is  another 
matter.  I  don't  know  much  about  that  myself;  it  seems  to  me  reason- 
able, though,  to  believe  that  it  does. 

Q.  What  do  you  think  as  to  whether  it  tends  to  lower  or  to  raise  the 
bed  of  the  river! — A.  I  don't  think  there  is  any  evidence  of  that  fact 
at  all.  We  made  very  careful  investigations  on  that  matter  and  have 
taken  innumerable  soundings  in  order  to  find  that  out. 

Mr.  Gallinger.  And  there  is  no  evidence  in  either  direction? 

A.  There  is  evidence  that  in  certain  places  it  has  lowered,  and  in 
other  places  there  is  evidence  of  a  slight  rise;  but  taking  the  thing  on 
the  whole,  there  is  evidence  of  things  being  about  the  same  as  tber 
were  before — ^that  is,  through  the  best  leveed  section  of  the  river,  the 
lower  portion. 

Q.  There  is  no  appreciable  difference  ? — A.  Well,  there  is  an  appre- 
ciable difference  at  different  places,  but,  taking  the  thing  as  a  whole^ 
on  an  average  the  effect  seems  to  be  slight.  I  think  that  as  a  whole  it 
cuts  out,  if  anything,  a  little  deeper. 

Q.  Its  effect  is  rather  to  deepen  than  to  raise  the  bed  ? — A.  I  think 
so,  but  very  slightly.  We  have  hardly  had  time  to  find  out,  in  tbe 
short  time  the  matter  has  been  under  investigation,  whether  it  may  iKft 
be  due  entirely  to  other  causes  than  that. 
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Q.  I  would  like  to  ask  you,  Captain,  in  regard  to  whether  or  not  you 
believe  that  at  a  reasonable  cost,  and  at  what  cost,  if  you  believe  it 
can  be  done  at  all,  that  river  can  be  confined  within  levees  at  flood 
tide;  not  inside  of  its  banks,  but  inside  of  the  levees? — A.  I  don't 
know  anything  about  it,  except  from  the  estimates  of  the  commission, 
and  I  see  no  reason  to  believe  that  it  couldn't  be  done  for  their 
estimates. 

Q.  You  think  it  could  be  done,  probably,  within  the  estimate  made 
by  the  commission? — A.  Yes. 
Mr.  GALL.INGEB.  What  was  the  amount  of  the  estimate.  Captain? 
A.  Something  over  $18,000,000,  T  believe.  They  will  always  have  to 
make  a  high-water  fight,  though.  *  Of  course,  people  can't  simply  put 
the  levees  in  and  then  not  attempt  to  do  anything  afberwards  without 
expecting  to  have  breaks  in  them;  they  will  always  have  a  fight. 

Q.  Do  you  or  do  you  not  think  that  the  closing  of  the  St.  Francis 
basin  would  make  it  more  difficult  to  hold  the  levees  below,  in  the  pres- 
ent condition  of  the  levees? — A.  I  think  that,  generally,  any  reduction 
of  the  reservoir  area  tends  to  make  it  worse  for  the  portions  below.  I 
don't  know  particularly  about  the  St.  Francis^  but  I  should  think  it 
ought  to  come  under  the  general  rule. 

Q.  You  think,  then,  as  a  general  rule,  that  the  levees  ought  to  be 
made  as  perfect  as  they  can  be  made  below  before  the  basins  are  all 
dosed  above.  Is  that  the  idea,  that  in  building  these  levees  it  should 
be  done  from  below  and  not  from  above? — A.  Yes,  sir;  I  think  so. 

Q.  You  think  that  the  final  perfection  of  the  levees,  before  the  final 
closing  takes  place,  should  proceed  from  below? — A.  Yes,  sir.  I  dou't 
think  the  Louisiana  levees  needed  to  be  as  high  before  the  basins  were 
closed  above  Louisiana  as  they  do  now. 

Q.  But  you  think  it  can  all  be  confined  within  levees  at  an  approxi- 
mate cost  of  eighteen  or  twenty  millions  of  dollars? — A.  Yes,  sir;  I 
think  so. 

Q.  Do  you  think  it  possible,  if  the  water  that  went  into  the  St.  Francis 
basin  in  the  first  rise  of  the  river  had  come  out  at  the  mouth  of  the  St. 
Francis  at  or  near  the  same  time  that  the  second  rise  that  went  down 
the  Mississippi  reached  that  point,  that  below  that  point,  at  Helena, 
the  water  would  have  been  higher  than  if  the  St.  Francis  basin  had 
been  closed?-— A.  I  could  merely  give  an  opinion  on  that.  I  don't  know 
that  it  is  of  any  value  whatever.  The  problem  here  presented  is,  sup- 
posing that  two  distinct  separate  rises  had  occurred  at  Cairo,  which, 
as  shown  above,  was  not  the  case,  and  supposing  a  certain  amount  of 
water  be  diverted  from  the  first  rise  and  dumped  on  the  second,  would 
conditions  below  be  worse  than  if  no  such  diversion  took  place.  As 
the  first  rise  undoubtedly  travels  down  the  river  most  rapidly  and  can 
carry  ofiT  the  extra  water  most  easily,  I  would  say,  if  the  above  extraor- 
dinary conditions  should  occur,  the  effect  of  dumping  this  water  on 
the  second  rise  would  be  the  most  serious.  I  do  not  believe  such  was 
the  case  this  year,  and,  furthermore,  crevasse  water  running  into  the 
St.  Francis  basin  could  hardly  be  dumped  at  will  on  the  second  rise. 
Some  of  it  would  certainly  be  too  late  even  if  part  of  it  got  around  in 
time  to  catch  the  assumed  second  rise.  It  is  my  opinion  in  the  present 
case,  however,  that  if  no  crevasses  had  occurred  in  the  St.  Francis 
basin  the  water  at  Helena  would  have  been  slightly  higher  than  was 
observed,  but  I  do  not  think  very  much  higher.  This  is  only  an  opiii- 
on,  however. 

Q.  Do  you  think  that  any  outlets  from  Cairo  down  to  the  jetties 
»idd  be  constructed  at  any  reasonable  cost  by  which  the  flood  would 
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be  decreased  in  volnme  either  above  or  below  the  outlet;  and  if 
what  i>oint  could  such  an  oulet  be  made? — A.  I  don't  think  it  coul 
done  at  any  reasonable  cost. 

Q.  Do  you  think  any  outlet  could  be  made  at  Lake  Borgne  or  tka. 
other  lakes  that  would  affect  the  floods  as  far  up  as  Yicksburs' 
Helena  in  any  way  whatever? — A.  Ko,  sir. 

Q.  Or  decrease  the  amount  of  water? — A.  No,  sir. 

Q.  You  don't  think  any  outlet  from  the  St.  Francis  basin  down 
the  jetties  of  the  Mississippi  Eiver  could  be  made,  within  any  reason  aI 
cost,  that  would  improve  the  river  below  the  basin? — A.  No,  sir. 

Q.  In  other  words,  you  think  the  outlet  system  is  an  impossibility  I 
A.  I  believe  in  maintaining  the  outlet  of  the  Bed  Eiver. 

Q.  The  channel? — ^A.  Yes,  sir. 

Q.  But  I  mean  constructing  them  so  as  to  prevent  the  overflc 
above;  you  don't  think  it  is  practicable  in  any  way  at  all? — A.  No,  si 
I  do  not.  . 

Examined  by  Mr.  Nelson. 

Q.  It  would  be  dangerous  iu  the  extreme,  wouldn't  it,  for  the  low^ 
riyer,  to  allow  the  Atehafalaya  to  be  closed ;  and  even  the  Placqn 
miueandthe  Lafourche  help  a  little? — A.  Yes,  and  there  is  a  larg 
commerce  through  the  Atchafalaya.  The  Placquemine  and  Lafourcl 
bayous  are,  however,  entirely  cut  off  by  levees. 

Q.  Yes;  on  the  Bed  Kiver  and  on  the  Atchafalaya,  and  on  the  Gran 
River,  and  ou  those  lakes  in  there. — A.  Yes,  sir. 

Q.  Do  you  not  think^aptain,  that  it  would  be  imprudent  to  entire^ 
close  by  levees  the  St.  Francis  River  basin  before  fortifying  the  levei 
below  beyond  what  they  were  last  spring?— A.  In  my  own  opinion 
would  be. 

The  Witness.  One  thing  that  has  impeded  the  dredging  business  ht 
been  the  yellow  fever.  It  is  impossible  to  receive  supplies  at  Memph 
now.  And  of  course,  if  any  of  our  boats  have  connection  with  a  qua 
autined  town,  all  other  towns  refuse  to  have  anything  to  do  with  tk 
boats.    And  the  men  desert,  you  know. 

(Witness  supplemented  his  testimony  by  attaching  Exhibit  M,  whii 
here  follows.) 

Henry  ^lad,  sworn,  testified  as  follows : 

Examined  by  Mr.  Nelson  : 

Q.  Colonel,  are  you  a  member  of  the  Mississippi  River  Commission  ? 
A.  I  am. 

Q.  How  long  have  you  been  on  that  commission  ? — A.  Since  1890. 

Q.  You  belong  to  the  Regular  Army? — A.  No;  I  was  colonel  of 
regiment  during  the  war. 

Q.  And  on  the  commission  you  are  one  of  the  civilian  members?- 
A,  Yes,  sir. 

Q.  You  are  a  civil  engineer  by  profession? — A.  I  am. 

Q,  How  long  have  you  been  on  the  commission? — A.  Since  1890. 

Q.  You  are  familiar  with  the  recent  flood  on  the  Mississippi  River  f 
A.  Yes. 

Q.  What,  in  your  opinion,  were  the  chief  causes  of  the  flood  la 
spring? — A.  We  had  too  much  water,  too  much  rainfall. 

Q.  In  what  respects,  if  any,  did  the  flood  last  sirring  differ  from  pri 
floods? — A.  Mainly  in  the  long  duration  of  the  rains.  When  there  we 
no  rains  in  one  place  and  the  water  went  down  a  little  there,  it  w;oa 
rise  in  another  place;  it  was  a  continuous  rainfall. 
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Q.  The  flood  wasn't  qnite  so  high  last  spring  as  it  bad  been  daring 
prior  floods,  was  it — that  is,  it  didn't  attain  quite  the  elevation  it  has 
informer  floods? — ^A.  At  some  places  it  did. 

Q.  How  was  it  at  Cairo! — A.  At  Cairo  I  think  it  was  about  as  high 
as  it  ever  was  before. 

Q.  Well,  on  the  Mississippi  Eiver  ftom  here  up  it  wasn't! — A.  No. 

Q.  Nor  in  the  Missouri? — A.  No. 

Q.  Nor  in  the  Upper  Mississippi! — ^A.  No. 

Q.  The  chief  flood  came  from  the  Ohio! — A.  Yes;  from  the  Ohio, 
Cumberland,  and  Tennessee. 

Q.  In  your  opinion  can  anything  be  done  by  way  of  building  reser- 
voirs anywhere  to  check,  limit,  or  restrain  the  floods  of  the  Mississippi 
Biyer! — ^A.  I  don't  think  it  would  be  possible  to  do  any  good. 

Q.  Not  on  any  of  these*  streams! — A.  Not  on  any  of  these  streams. 

Q.  What  method  do  you  regard  asthe  proper  method  to  check  aud 
restrain  the-  overflows  and  floods! — A.  Simply  to  make  perfect  the 
levees ;  to  make  them  higher  and  stronger. 

Q.  You  thiuk  the  defects  in  the  levees,  as  demonstrated  by  the  last 
flood,  are  that  they  were  not  high  enough  and  not  strong  euough! — A. 
Exactly.  In  Louisiana  they  stood  first  rate.  It  was  only  where  they 
vp^erQ  too  low.  In  the  long  flood  the  levees  got  weak  in  some  places,  and 
some  old  works  were  in  there  that  were  not  built  right. 

Q.  Those  levees  in  Louisiana  are  mostly  old  State  levees,  are  they 
not!— A.  I  suppose  about  half  were  built  by  Louisiana  and  half  by  the 
United  States;-  perhaps  more  by  Louisiana  than  by  the  Spates. 

Q.  One  thing  that  helped  them  there  was  that  the  Bed  Eiver  was  not 
^ta  flpod  stage! — A.  The  Bed  Eiver  wasn't  very  high. 

Q.  You'  can  think,  then,  colonel,  of  no  other  remedy  for  the  floods 
^^cept  building  stronger  and  better  levees! — ^A.  That  is  my  opinion. 

Q.  What  is  your  opinion  of  the  outlet  system! — A,  I  think  that  is 
^0  good  at  all. 

Q.  It  couldn't  be  of  any  advantage,  at  all  events,  above  the  mouth  of 
^he  Eed  Eiver,  could  it! — A.  No.  " 

Q.  It  wouldn't  be  a  practical  question  to  build  outlets  above  the 
^outh-of  the  Eed  Eiver  at  any  reasonable  cost,  would  it! — A.  There  is 
^  natural  outlet — the  Atchafalaya — of  course.  That  would  prove  that 
outlets  might  be  made,  but  it  would  be: 

Q.  Well,  there  are  no  obsolete  natural  outlets  above  that  point,  are 
there! — A.  No. 

Q.  (To  Major  Handbury.)  Do  you  know  of  any,  Major! 

Major  HandbuAy.  No,  I  don't  think  of  any. 

Q.  So  below  the  mouth  of  the  Eed  Eiver  {for  instance,  at  the  Atcha- 
falaya, PJaquemine,  LaFourch^,  or  Mauchac,  or  those  other  obsolete 
bayous  that  connect  the  Mississippi  Eiver  with  Lakes  Maurepas  and 
Pontchartraip),  even  if  it  was  possible  to  make  outlets,  they  could  only 
affect  and  operate  on  the  river  below  Vicksburg,  and  could  not,  in  the 
nature  of  the  case,  afi'ect  the  floods  above  there.  Isn't  that  true! — A. 
.  I  think  that  is  so. 

» 

Examined  by  Mr.  Berby  : 

Q.  Do  you  think  the  levees  can  be  built  high  enough  and  strong 
enough  so  the  water  of  the  Mississippi  Eiver  can  be  kept  within  them! — 
A.  I  have  no  doiibt.  It  can  be  done.  Of  course  it  will  cost  a  good  deal 
of  money,  but  I  have  no  doubt  it  can  be  done  and  certainly  will  be  done. 

Q.  Do  you  think  it  can  be  done  at  a  cost  of  approximately  eighteen 
or  twenty  millions  of  dollars! — A.  Yes. 
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Q.  From  Gairo  to  the  jetticis? — A.  Well,  now,  of  course  there  might 
be  a  time  when  the  riyers  would  rise  all  at  the  same  time,  yoa  know, 
and  you  could  hardly  build  a  levee  that  would  stand  under  all  circum- 
stances. 

Q.  But,  judging  the  river  by  the  past,  you  think  it  can  practically  be 
confined  within  the  levees  at  a  cost  of  about  eighteen  or  twenty  mil- 
lions of  dollars? — A.  Yes,  sir. 

Q.  But  you  don't  think  that  can  be  aided  by  any  system  of  reservoirs 
on  the  upper  river? — A.  ^ot  at  all. 

Q.  And  you  don't  think  that  the  outlet  system,  beyond  what  it  is 
now,  would  have  any  practical  bearing  on  the  matter! — A.  The  Lake 
Borgue  outlet  would  not  do  any  good. 

Q.  You  don't  think  the  Lake  Borgne  proposition  would  do  any  good 
at  all! — A.  No.  Perhaps  for  a  little  time  it  would  help,  but  it  wooM 
silt  up. 

Q.  And  that  wouldn't  help  the  floods  up  above — at  Helena  or  Arkan- 
sas City — wouldn't  do  any  good  in  that  section?— A.  No;  none  at  all 

Q.  Were  you  educated  as  an  engineer  in  this  country  or  in  a  foreign 
country? — A.  In  Germany. 

Q.  You  were  a  civil  engineer  there? — A.  Yes.  I  came  over  from 
Germany  in  1849. 

Q.  And  your  profession  was  civil  engineering? — A.  I  was  on  river 
work  there  for  a  year  or  two.  I  was  on  the  improvement  of  the  river 
Ehine.  ^ 

Mr.  Nelson.  On  the  Lower  Rhine? 

The  Witness.  On  the  French  boundary. 

Q.  And  your  business  has  been  civil  engineering? — A.  Yes. 

Q.  I  believe  you  said  you  commanded  a  Louisiana  regiment  during  tbe 
war? — A.  Not  a  Louisiana  regiment.    I  commanded  one  in  Louisiana. 

Q.  You  commanded  a  Union  regiment  in  Louisiana? — A.  Noj  I  was 
at  Atlanta  and  Yicksburg,  and  so  on,  with  the  Union  Army. 

Q.  You  were  with  Grant's  army  at  Yicksburg? — A.  Well,  a  short 
time;  yes. 

Examined  by  Mr.  Nelson  : 

Q.  What  information  can  you  give  us  about  bank  revetments  and  the 
cost  of  them  and  their  utility? — A.  I  think  bank  revetments  are  very 
useful.    Their  cost  has  been  rising  rapidly  to  about  (40  a  foot. 

Q.  Are  they  not  too  expensive,  then,  to  be  resorted  to? — A.  No;  I 
think  if  a  little  more  would  be  expended  it  would  be  better;  if  a  little 
more  stone  was  used.  You  can't  very  well  at  a  lower  figure  build  good 
works  that  will  stand  the  immense  power  of  the  Mississippi  Eiver,aDd 
the  depth,  you  know — it  takes  a  good  deal  of  money.  They  have  done 
their  best,  but  at  the  start  they  built  the  works  too  light. 

Q.  Would  you  supplement  the  levee  work  with  revetment  work  in 
the  river? — A.  Certainly. 

Q.  In  connection  with  repressing  and  restraining  the  floods,  yoQ 
would  supplement  and  aid  the  levee  work  by  revetment  work  in  th« 
river  along  the  natural  banks? — A.  I  would,  certainly. 

Q.  You  would  have  that  accompany  the  levee  work? — ^A.  Yes. 
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St,  Paul,  Minn,,  November  loj  1897. 
Edwin  Bell,  sworn,  testified  as  follows: 

Examined  by  Mr.  ]S^elson  : 

Q.  Captain  Bell,  where  is  your- home  f — ^A.  St.  Paul. 

Q.  How  long  have  you  lived  here? — A.  In  Minnesota,  since  1850. 

Q.  What  business  have  you  been  engaged  in  f — A.  For  a  number  of 
years  I  was  on  the  river  all  the  time.  My  brother  and  I  were  in  busi- 
ness, but  I  steamboated  during  the  summer  time  and  turned  my  atten- 
tion to  the  store  in  the  winter  time. 

Q.  Did  you  do  steamboating  yourself? — A.  I  did.  I  was  captain  and 
pilot  for  a  good  many  years. 

Q.  On  the  Mississippi? — A.  On  tbe  Mississippi  and  the  Minnesota. 
I  ran  frequently  up  to  Minneapolis,  to  the  old  warehouse  there. 

Q.  From  what  point  down  the  river  did  you  run? — A.  For  two  years 
I  was  running  from  here  to  La  Crosse. 

Q.  Do  you  remember  what  time  that  was? — A.  I  don't  remember 
exactly.  It  was  when  the  Milwaukee  road  was  first  opened  to  La  Crosse. 

Q.  And  after  that  where  were  youf — A.  I  was  employed  constantly 
eight  or  nine  years  running  boats. 

Q.  About  how  many  years  in  all  were  you  steamboating  on  tbe 
Mississippi? — A.  I  couldn't  tell  you  exactly.  I  was  under  General 
Warren,  on  river  improvements,  for  about  five  years. 

Q.  That  was  after  you  quit  steamboating,  wasn't  it? — A.  Yes,  sir, 

Q.  About  how  many  years,  as  near  as  you  can  tell,  were  you  steam- 
t>oating? — A.  Probably  ten  years. 

Q.  And  that  steamboating  was  confined  to  the  Mississippi  River 
ibove  La  Crosse? — A.  It  was  confined  to  the  upper  river.  I  have  run 
^0  Galena,  too.  And  I  ran  the  first  boat  that  ever  was  run  on  the  Ked 
Biver  of  the  North ;  that  was  in  1859. 

Q.  During  that  time,  then,  you  ran  steamboats  from  Galena  up? — A. 
tip  to  St.  Paul 

Q.  And  some  on  the  Minnesota  Eiver  and  some  on  the  Bed  Eiver  of 
5he  North? — A.  Yes,  sir.  I  took  goods  to  the  Indians  for  I  think  two 
)r  three  years,  and  I  took  goods  to  Camp  I^ope  on  that  expedition. 

Q.  Then,  after  you  quit  steamboating  you  were  engaged  in  Govern- 
nent  works  under  General  Warren ? — A.  Yes,  sir;  I  had  charge  on  the 
Minnesota  Eiver  altogether  between  six  and  seven  years,  and  on  the 
(Visconsin  Eiver  for  one  season. 

Q.  And  you  are  familiar  with  those  streams? — A.  Yes,  I  am,  as  much 
^  as  a  man  can  be  that  is  on  the  river.  And  I  understand  currents 
tbout  as  well,  I  think,  as  can  be. 

Q.  Are  yon  familiar  with  the  matter  of  floods  on  the  Mississippi 
tiver? — A.  Of  course  I  am. 

Q.  Anditstributariea? — A.  lam;  the  Mississippi  and  the  Minnesota. 
Q.  Are  yon  acquainted  with  the  reservoirs  on  the  Upper  Mississippi  ? — 
L.  Only  from  what  I  have  read  and  heard  of  them. 
Q*  Do  you  know  anything  about  their  effects  on  floods  or  on  naviga- 
:on? — A.  I  don't  think  they  have  but  very  little  effect.  I  don't  think 
tiey  have  any  effect  below  Lake  Pepin,  and  above  that  I  don't  think 
liey  have  much.  I  think  there  were  two  years  that  boats  didn't  run 
1  July  and  August,  and  this  last  year  I  think  it  was  soipe  time  about 
tie  10th  of  September  that  the  boats  got  aground  and  had  to  be  hauled 
ft*  below  Lake  iPepin. 

Q.  Couldn't  run  up  here? — A.  Couldn't  run  up  here. 
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Q,  The  last  two  years,  you  mean? — A.  No,  this  last  year. 

Q.  In  yoar  opinion  can  such  reservoirs  as  those  have  any  bene 
effects  either  on  improving  navigation  or  on  the  matter  of  cke^ 
floods? — A,  I  don't  see  how  they  could  check  floods;  and  in  regsk 
the  navigation  the  evax>oration  and  soakage  is  so  great  that  we 
get  much  benefit  from  the  reservoirs.  When  we  need  water,  b^ 
time  it  gets  from  the  reservoirs  down  here  the  evaporation  has  h» 
great  that  a  great  deal  of  the  water  is  lost.  On  hot  days  in  the 
mer  time  I  have  seen  little  currents  wabble  up  onto  a  bar  and  the  si 
would  rise  up;  that  shows  what  evaporation  there  is. 

Q.  Now,  what  can  be  done  here  on  the  Upper  Mississippi  Eiver  ^ 
tributaries  that  will  have  any  bearing  in  reducing,  checking,  dimiJ 
ing,  or  restraining  floods  or  overflows  of  the  Mississippi  RiverW 
Just  as  I  say  in  this  paper: 

My  plan  will  move  the  sand  or  mud  from  the  channel  to  the  shore;  alsol^ 
islands.  It  will  make  long,  deep  pools.  I  claim  10  feet  of  water  or  more  O 
made.  The  deep  water  will  retard  the  ourrent.  The  Minnesota  River,  for  iusi 
There  is  a  strong  current  as  far  down  as  Carver,  water  4  feet  here.  Here  the  cc 
begins  to  slacken.  At  Shakopee,  4  miles  farther  down,  water  8  feet  deep,  cnrF 
less  tbuii  at  Carver.  From  Bloomington  to  the  mouth  of  the  river,  about  12 1 
the  water  averages  from  10  to  12  feet  deep ;  current  here  is  less  than  at  Sbak 
After  leaving  the  mouth  of  the  river  the  current  gets  strong  as  above  Carver,  c 
to  shoal  walSr  below.  This  shows  the  benefit  of  long,  deep  pools  to  retard  s 
currents.  The  machine  is  so  constructed  that  the  current  with  the  scraper  w 
most  of  the  work.  The  material  moved  from  the  channel  is  forced  to  the  she 
the  strong  current.  The  machine  will  make  a  cut  from  4  to  6  feet  wide,  20(1 
long,  10  or  more  feet  deep.  The  deep  water  and  deep  pools  will  solve  the  pr4 
of  the  overflow  of  the  Lower  Mississippi  River.  There  are  many  places  on  tno 
where  the  water  is  deep  enough.  The  machine  moves  down  with  the  current 
the  cut  is  made.  To  let  boats  aud  rafts  pass  by,  the  machine  is  moved  in  or  o 
the  endless  chain  and  scrapers.  Parallel  mats  are  to  keep  the  sand  from  g< 
back  in  the  channel  again.  Wing  dams  alone  wiU  not  maKe  deep  water ;  the 
up  the  sand  at  their  endsj  it  drifts  down  and  forms  a  bar  in  the  channel.  The 
emment  dams  can  be  utilized  for  this  work. 

Q,  You  believe,  then,  that  the  proper  remedy  for  restraining  floo< 
the  Mississippi  Eiver  is  this  plan  that  you  propose? — A.  Yes, 
Deep  water  and  long  deep  pools. 

Q.  You  believe  in  deepening  the  channel  of  the  river  and  cr« 
pools? — A.  Yes,  sir;  I  do.    That  is  my  whole  view. 

Q.  That  is  the  remedy  you  would  prescribe  for  relieving  againsi 
floods  of  the  Mississippi  Eiver? — A.  Yes,  sir;  that  is  the  remedy. 

Q.  To  deepen  the  river? — A.  Deepen  the  river  and  make  pools. 

Q.  By  the  plan  you  propose? — A.  Yes,  sir;  that  is  my  view, 
wing  dams  will  never  do  it;  that  is  my  opinion. 

A.  And  your  plan  is  as  you  have  outlined? — A.  Yes,  sir. 

Q.  You  have  stated  your  plan  is  to  deepen  the  river  and  make  f 
in  it.  How  would  you  deepen  the  river! — A.  By  the  system  illustr 
right  here  [producing  a  sketch  and  a  model]. 

Q.  You  would  deepen  it  by  your  plan  as  described  in  the  dra^ 
you  have  here  and  in  this  model? — ^A.  Yes,  sir. 

(The  drawing  was  marked  "  Exhibit  1^,''  and  follows  here.) 
Q.  Can  you  tell  briefly  what  your  plan  is? — A.  A  part  of  it  I  1 
tried  thoroughly  on  the  Wisconsin  River.  My  plan  is  to  have 
scows,  kept  apart,  with  an  endless  chain  with  scrapers  on  to  scraji 
the  mud  or  sand  at  the  bottom  of  the  channel.  There  are  slide  be 
on  the  upper  .scow  that  shoves  down  to  within  about  a  foot  of  the 
of  the  river,  and  the  water  rushing  under  will  cut  out  the  bar  and  c 
the  sand  in  toward  the  shore  by  the  heavy  current.  Then  I  have  a 
board  the  full  length  of  the  lower  scow  that  shoves  clear  down  inU 
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id  80  the  carrent  can't  pass  under  the  slide  board  and  must  come  out 
rard  the  shore.  These  slide  boards  running  down  into  the  sand  also 
id  to  sustain  the  scow  and  keep  her  steady. 

3.  Your  plan,  then,  is  substantially  a  species  of  dredging,  isn't  it! — 
Well,  I  do  it  more  by  the  current;  the  current  does  most  of  the 
irk. 

5.  Well,  you  have  those  scows,  and  the  endless  chain  you  speak  of  is 
tween  themf — A.  Yes,  sir, 

5.  And  the  chain  draws  up  the  matter  out  of  the  channel,  does  it? — 
No,  it  doesn't  draw  it  up;  it  scrapes  the  material  at  the  bottom  after 
is  thrown  up  by  the  force  of  the  water  going  under  the  slide  boards 
the  upper  scow.  If  the  water  shouldn't  go  in  fast  enough  under  the 
le  boards  of  the  upper  scow  to  sconr  it  out  the  scrapers  will  scrape 
loose  and  the  heavy  current  you  will  have  then  will  bring  it  toward 
5  shore.  It  is  like  a  dam  in  a  river.  You  know  what  force  there  is 
a  current  if  a  dam  breaks. 

3.  Yes. — A.  Well,  it  is  on  the  same  principle.  I  can  go  to  work  and 
up  at  the  head  of  an  island  so  the  water  will  be  thrown  on  the  oppo- 
B  side  of  the  island  and  out  of  the  reef  away.  I  have  done  it  on 
3  Wisconsin  Eiver.  A  bar  had  formed  so  that  rafts  couldn't  get 
Br  it,  and  had  to  lay  there,  and  a  Government  boat  couldn't  get  by. 
at  a  channel  through  so  that  Government  boats  and  the  rafts  could 
through.  There  was  a  bar  across  the  main  channel,  and  by  filling 
3  head  of  the  island  it  threw  the  current  around  and  cut  out  this 
sf.  I  think  there  were  five  rafts  lying  in  there  that  couldn't  get 
Br  and  the  Government  boat.  The  rafts  went  over  the  day  after  I  set 
3  machine,  and  the  second  day,  I  think  it  was,  after  I  commenced 
•rk  the  Government  boat  went  over. 

Q.  Your  machine,  then,  is  a  couple  of  scows  with  an  opening  between 
em,  and  you  have  a  kind  of  endless  chain  like  they  have  in  an  ele- 
tor  or  a  mill  for  carrying  up  grain? — A,  Yes,  sir;  only  the  chain 
Tks  horizontally,  it  doesn't  work  upward. 
Q.  It  works  lengthwise? — A.  Yes,  sir. 
Q.  It  is  an  endless  chain  with  scrapers  on. — A.  Yes,  sir. 
Q.  And  you  scrape  the  soil  loose  in  the  channel  and  expect  the  water 
do  the  restf — A.  Yes,  sir;  it  will  do  the  rest. 
Q.  Wash  it  off  ?— A.  Wash  it  off. 

Q.  That  is  for  deepening  the  channel? — A.  For  deepening  the  chan- 
I.  By  this  system  I  take  the  material  from  the  channel  and  deposit 
toward  the  shore.  In  the  first  place  I  put  a  wing  dam  in,  and  at  the 
^er  end  of  the  wing  dam  I  put  a  light  mat  running  parallel  with  the 
er,  so  as  to  keep  the  sand  from  getting  back  into  the  channel  again, 
id  when  one  cut  is  made,  the  machine  drops  down  to  make  another 
t,  and  so  on. 

i.  You  keep  cutting  into  the  chjinnel? — A.  Keep  cutting  the  chan- 
I  all  the  time. 

3.  And  the  water  is  calculated  to  wash  out  the  earth  that  you  tear 
?— A.  Yes,  sir.    It  must  do  so.    And  it  guides  it  in  such  a  way  that 
jan't  go  down  stream ;  it  must  go  toward  the  shore. 
3.  You  mean  it  goes  to  one  side? — A.  Yes,  sir. 
J.  How  do  you  account  for  that! — A.  Because  it  can't  go  below,  it 
I't  go  under  the  slide  board  of  my  lower  scow. 
3.  You  say  the  slide  board  at  the  lower  scow  stops  the  water? — 
Stops  the  water.    It  can't  get  under  the  slide  board,  and  so  the 
terial  can't  get  down  stream.    It  can't  go  under  the  scow  at  all;  it 
St  go  toward  the  shore. 
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Q.  Then  at  tlie  downstream  or  lower  end  of  the  scows  there  is  an 
opening  between  the  upper  and  the  lower  scow,  and  the  water  runs 
through  there  and  deposits  the  material  that  it  takes  from  the  channel 
over  toward  the  shore  and  the  water  goes  on  down  the  stream!— 
A.  Yes.  The  wat-er  can't  go  below  the  lower  scow,  because  the  slide 
board  goes  clear  down  into  the  bed  of  the  river,  and  the  water  has  to 
go  between  the  scows. 

Q.  Then  your  theory  is  that  the  water  must  take  the  matter  that  yon 
stir  up  with  your  endless  chain  and  scrapers  and  wash  it  to  one  side  or 
the  otherf — A.  Only  to  one  side,  it  can't  wash  it  to  the  two  sides.  I 
place  my  scow  at  an  angle  of  about  45  degrees,  and  if  I  want  more  car- 
rents  in  the  river  I  put  another  scow  at  the  end,  independent  of  these 
two  scows. 

Q.  Have  you  ever  applied  your  system  anywhere  in  the  river  here!— 
A.  Nothing  except  the  system  shown  in  the  model — a  scow  with  slide 
boards.  That  is  not  the  same  system  as  shown  on  the  sketch.  The 
single  system  as  shown  in  the  model  is  not  a  permanent  system  of 
improvement,  but  the  system  shown  in  the  sketch  is  a  permanent 
improvement.  I  have  applied  the  plan  illustrated  by  this  model  on 
the  Wisconsin  Eiver. 

Q.  But  you  never  put  the  plan  into  practical  operation  as  you  woold 
if  you  were  going  to  do  any  extensive  work! — A,  No;  I  haven't  been 
able  to.  Gen.  G.  K.Warren  authorized  me  to  build  a  system  for  tnru 
ing  currents.  I  built  three  sections  of  sixty  feet  each,  and  General 
Warren  was  removed  and  the  machine  was  moved  down  to  the  lower 
part  of  the  levee,  and  a  watchman  was  put  on  and  took  care  of  that 
machine  for  two  years.  Colonel  Macomb  would  never  aJlow  me  to  nse 
it.    It  was  finally  spirited  away. 

Q.  Have  you  ever  presented  your  plan,  as  shown  in  the  sketch, to 
the  Government  engineers  here? — A.  I  have  to  General  Wilson. 

Q.  You  never  got  the  Government  engineers  to  adopt  or  recommend 
your  planf — A.  No,  sir;  they  never  gave  me.  any  show  at  all.  I  will 
tell  you  what  I  did  with  this  [referring  to  the  model).  Ms^jor  Houston 
sent  for  me  to  come  over  and  put  my  machine  to  worK  in  the  Wiscomln 
River,  when  the  work  was  first  commenced  over  there  of  the  improT^ 
mentof  the  river  by  wing-dams;  he  wrote  to  me  that  he  would  have 
the  scows  all  ready  to  put  my  machine  on.  When  I  went  over  I  foQod 
the  scows  about  done,  and  had  carpenters  go  to  work  and  make  mj 
slide  boards;  I  put  the  ^lide  boards  in  position,  shoved  them  down  to 
about  one  foot  of  the  bed  of  the  river,  and  formed  a  bar  below  the 
machine.  I  would  raise  the  slide  boards  high  up  and  that  would  drire 
the  sand  down  into  the  slough;  then  I  would  shove  the  slide  boards 
down  again  until  I  filled  up  the  head  of  the  slough.  We  cut  away  the 
reef  on  the  opposite  side  of  the  island,  and  the  rafts  and  GovernmeDt 
boat  went  by. 

Q.  My  understanding  is  that  you  have  two  scows  with  a  machine 
between  them? — A.  Yes,  sir. 

Q.  The  scows  are  parallel  ? — A.  Yes,  sir. 

Q.  How  far  apart?— A.  If  you  wanted  a  channel  cut,  say  6  feet,  the 
scows  would  be  about  six  feet  and  a  half  apart. 

Q.  Your  machine,  then,  consists  of  two  parallel  scows  placed  intiie 
river  at  a  given  angle,  having  a  sort  of  endless  chain  or  carrier  with 
scrapers  on,  between  them,  to  scrape  the  bottom  of  the  river?  A.- 
Yes,  sir, 

Q.  And  loosening  the  material  from  the  bottom  and  deflecting  ^^ 
under  these  scows? — A.  Yes.  The  water  rushes  under  the  upper  soof 
and  carries  the  material  through  between  the  scows  and  forces  it 
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ward  the  shore  at  the  lower  end  of  the  scow.  This  distributing  scow 
rces  the  material  toward  the  Bhore.  As  the  material  from  the  chan- 
il  is  directed  toward  the  shore  by  the  distributing  scow,  the  shore  end 
the  distributing  scow  is  lowered  down  as  far  as  required,  and  then 
e  parallel  mat  is  run  along. 

Q.  Your  theory  is  that  when  you  get  the  silt  or  sand  in  the  bottom 
the  river  torn  up  with  your  endless  chain  the  water  will  carry  it 
ong  and  your  machine  will  throw  it  to  one  side  instead  of  letting  it 
in  down  the  channeH — A.  Yes,  sir. 

Q.  How  do  you  account  for  the  fact  that  the  silt  that  you  have  put 
motion  will  move  to  one  side  instead  of  moving  down  the  current  of 
le  stream  f — A.  Because  it  can't  get  under  the  slide  boards  of  the 
wer  scow.  The  water  carries  the  sand  between  the  upper  and  the 
wer  scow  in  the  direction  of  the  arrows  on  the  sketch,  and  the  dis- 
ibuting  scow  directs  it  toward  the  shore. 

Q.  Do  you  extend  these  scows  out  across  the  stream  f — A.  I  put 
lem  at  an  angle  of  about  45  degrees  with  the  stream,  as  shown  on  the 
:etch.  I  can  take  in  200  feet  or  250  feet,  or  100  feet,  by  the  addition 
'  more  scows. 

Q.  Then  it  is  because  your  scows  are  diagonal  to  the  current  that  the 
ater  and  the  earth  is  thrown  toward  the  shore? — A.  Yes,  sir;  the 
ater  is  turned  toward  the  shore  from  the  time  it  goes  in  between  the 
ows. 

Q.  If  you  should  put  your  scows  parallel  with  the  current  or  directly 
tross  the  current,  it  wouldn't  do  that! — A.  Ko,  sir. 
Q.  And  your  theory  is  that  the  water  will  carry  the  earth  back 
ward  the  shore f — A.  Yes,  sir.  And  here  is  another  thing.  The 
ide  boards  of  this  lower  scow  are  shoved  down  into  the  river  bed  so 
e  water  can't  get  under,  and  on  the  upper  scow  the  slide  boards  are 
oved  down  to  within  10  or  12  inches  of  the  bed,  and  the  water  run- 
Dg  through  there  carries  the  material  with  it  and  forms  a  bar  toward 
e  shore.  And  then  there  is  a  standard  at  each  end  so  you  can  gauge 
e  depth  of  the  water. 

Q.  To  sum  up,  then,  your  system  is  substantially  this:  To  put  an 
iparatus  consisting  of  two  long  scows  at  a  given  distance  apart  and 
aced  at  a  given  angle  (say  an  angle  of  45  or  50  or  60  degrees)  to  the 
ain  current,  for  the  purpose  of  sheering  the  current,  and  tben  putting 
I  endless  chain  with  scrapers  on  between  the  two  scows,  and  having 
e  chain  with  the  scrapers  scrape  up  the  bed  of  the  channel  and  get 
e  sand  and  silt  in  motion  and  having  the  water  carry  it  off  to  one 
lef — A.  That  is  the  idea,  exactly. 

Q.  That  is  your  whole  system  and  plan? — A.  Well,  recollect  this  one 
iportant  part,  that  these  slide  boards  on  the  upper  side  of  the  upper 
ow  are  shoved  down  to  within  a  foot,  say,  of  the  bottom  of  the  river, 
the  water  will  rush  under  there  and  tear  up  the  bottom. 
Q.  That  is  the  scow  on  the  channel  side,  as  I  would  call  it. — A.  Yes, 
•:  on  the  upper  side. 

Q.  Well,  on  the  inner  side,  or  the  channel  side,  your  machine  is  put 
a  given  angle? — A.  Yes,  sir,  at  an  angle  to  the  channel. 
Q.  And  the  scow  that  is  on  the  channel  side  is  so  fixed  that  the  water 
n  run  under  it  and  get  into  the  space  between  the  two  scows? — A. 
js;  the  water  will  run  in  between  the  scows  as  indicated  by  the  arrows 
the  sketch,  under  the  slide  boards  of  the  upper  scow,  and  will  run  in 
the  end  as  well. 

Q.  And  you  claim  that  this  system  will  give  us  a  deeper  channel,  and 
u  also  claim  that  it  will  tend  to  restrain  and  diminish  the  floods? — A. 
)Bj  BiT'y  that  is  what  I  claim.    I  claim  that  deeper  water  will  decrease 


160 


MISSISSIPPI   RIVEB   FLOODS. 


the  floods,  the  same  as  I  have  described  on  the  Minnesota  Biver.  It 
will  make  slacker  water,  and  it  will  hold  the  water  in  the  river  longer 
than  it  would  be  held  without  this  system. 

Q.  Are  you  familiar  with  the  matter  of  floods  In  the  Lower  Mississippi 
Elver  below  St.  Louis  and  Cairo! — A.  I  was  at  Memphis  at  the  time  of 
one  flood,  but  not  as  a  steamboat  man. 

Q.  Are  you  aware  of  the  fact  (which  is  a  fact)  that  in  the  great  flood 
of  last  spring,  and  also  in  previous  floods,  the  largest  quantity  of  water 
in  the  Lower  Mississippi,  below  Cairo,  came  from  the  Ohio  and  not 
from  the  united  Mississippi  and  Missouri!  Of  the  water  that  passed 
down  below  Cairo  last  spring  it  was  estimated  that  over  60  per  cent 
came  out  of  the  Ohio  and  less  than  40  per  cent  out  of  the  united  upper 
Mississippi  and  Missouri.  Now,  would  you  apply  your  system  to  the 
Ohio  Kiver,  too! — A.  I  would,  decidedly. 

Q.  What  is  your  opinion  of  the  levee  system  !  Are  you  familiar  with 
that! — A.  Well,  I  have  read  a  good  deal  about  it.  My  idea  is  that 
along  with  the  levee  system  they  should  have  a  machine  to  sheer  the 
current  from  the  bank,  make  a  deeper  channel,  and  (on  the  same  princi- 
ple as  the  scow  with  slide  boards)  turn  the  scow  at  such  an  angle  that 
a  bar  will  form  below,  and  then  elevate  the  bar  onto  the  bank  to  raise 
the  bank.  There  is  no  system  in  the  world  that  will  sheer  a  current 
nicer  than  the  one  shown  in  the  annexed  sketch.  Exhibit  O. 

EXHIBIT  O. 

scow  WITH  SLIDE  BOARDS  TO  SHEER  THE  CURRENT  FROM  THE  BANK  WHERE  THERE 
IS  DANGER  OF  A  BREAK  IN  A  LEVEE  ON  THE  LOWER  MISSISSIPPI  RIVER. 


Bar  to  be  elevated  to  raise  the  bank  to  prevent  a  break  through  the  levee. 
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2.  Your  idea,  then,  is  that  the  remedy  for  floods  on  the  Lower  Missis- 
pi  would  be  to  deepen  the  bed  of  the  stream  f — A.  Deepen  the  bed 
the  stream. 

2.  Bight  along f — ^A.  Bight  along. 

i.  By  means  of  your  system  or  plan! — ^A.  Yes.  After  Captain  Eades 
i  through  the  bill  to  build  the  jetties  there  was  a  bar  formed  between 
\  jetties,  and  for  about  three  weeks  they  couldn't  move  on  account  of 
)  bar,  and  I  sent  him  a  plan  of  scows  and  slide  boards,  and  they  cut 
ay  the  bar  and'  he  went  on  with  his  work.  And  I  have  letters  from 
ptain  Eades  thanking  me. 

j.  Captain  Eades  applied  your  system,  thenf — A.  Not  only  that,  but 
took  my  plan  for  buUding  these  mats. 
2.  Well,  did  he  apply  this  system  at  the  mouth  of  the  jetties? — A. 

applied  it  for  cutting  that  bar  away. 

2.  Have  you  any  letters  of  his  showing  that  he  used  that?— A.  No, 
ave  not;  and  I  will  tell  you  why  I  haven't.  I  had  several  letters 
m  Captain  Eades  in  regard  to  the  whole  jetty  system.  I  went  down 
see  him,  and  was  with  him  a  day  and  a  half.    His  secretary  wanted 

to  send  down  my  plans  and  specifications,  and  I  wouldn't  do  it;  I 
oped  aboard  a  boat  and  went  down  and  saw  him,  and  was  a  day  and 
taif  with  him  before  he  ever  started  on  the  work. 
2.  Well,  did  he  to  your  knowledge,  or  did  he  admit  to  you,  that  he 
1  applied  your  system  there) — ^A.  No,  sir,  he  didn't;  only  he  thanked 
\  for  my  many  suggestions. 
2.  That  was  allt — ^A.  Yes. 

i.  But  you  have  no  reason  to  think  that  he  applied  your  system  in 
;ual  operation  to  any  part  of  his  jetty  work  I — A,  I  have  no  knowl- 
^e  of  it,  only  I  understand  he  used  my  plan  for  building  his  mats  on. 
i.  You  don't  think  that  large  reservoirs  to  hold  back  the  watjBr  during 
les  of  flood,  and  let  it  out  when  the  river  got  smaller,  would  be  of 
f  effect  in  diminishing  or  restraining  floods  ? — A.  Not  much.  By  the 
le  the  water  gets  down,  the  evaporation,  as  I  said  before,  is  so  great 
bt  there  is  a  great  deal  of  water  lost. 

2*  What  do  you  think  of  the  levee  system  ?  Do  you  think  it  is  proper 
continue  it,  to  build  more  extensive  levees  down  South! — A.  I  cer- 
nly  think  that  is  the  only  way  to  prevent  overflows  down  there.  I  am 
great  believer  in  reservoirs. 

i.  You  believe,  then,  that  the  levees  should  be  built  better  and 
;herf — A.  Higher  and  stronger;  that  is  my  view. 
J.  And  you  would  supplement  the  levee  work  by  your  system  of 
ydging  out  the  river? — A.  That  is  exactly  what  I  would  do;  and  put 
>  material  that  is  thrown  out  and  forms  a  bar  on  to  the  levee  as  the 
rk  goes  on. 

j.  You  mean  the  sand  you  take  out  by  your  machine  you  would  put 
top  and  apply  it  on  the  levee  embankments? — A.  Yes,  sir.  I  have 
ver  been  able  to  get  but  this  one  machine  to  work  (on  the  Wisconsin 
vet)  because  they  wouldn't  allow  me  to.  They  called  my  system  a 
aporary  improvement.    Now,  this  (the  model)  is  a  patent  I  got  out 

removing  sand  bars  and  turning  currents.    That  is  temporary.   But 
8  (the  sketch)  is  permanent. 

j.  You  claim,  then,  that  your  system  is  useful  and  calculated  to 
nove  bars  and  obstructions  in  the  channel  and  to  divert  the  channel 
the  stream? — A.  Yes,  sir. 

^.  As  well  as  to  deepen  the  channels? — A.  As  well  as  to  deejien 
)m.    And  you  can  divert  them;  of  course  you  can. 

M  B  p 11 
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Q.  What  would  you  run  this  endless  chain  with;  with  steam  on 
board  the  scows f — A.  With  steam,  just  as  shown  on  my  sketch;  there 
is  a  platform  there. 

Q.  And  yoa  would  keep  these  machines  going  up  and  down  the  river^ 
scouring  the  bed  of  the  river? — A.  I  would,  indeed.  And  I  feel  satis- 
fied I  could  make  10  feet  of  water;  that  is,  where  there  would  be  4  feet 
I  am  pretty  sure  I  could  make  6  feet  more. 

Q.  Now,  they  have  been  working  on  these  wing  dams  and  riprapping 
about  eighteen  years f — A,  Yes. 

Q.  And  you  don't  think  that  it  is  good  at  allf — A.  I  don't  think  a 
wing  dam  is  going  to  make  deep  water.  It  makes  deep  water  in  the 
vicinity  of  the  dam,  but  the  water  carries  stuff  along  and  it  lodges 
below  the  dam.    Captain  Abbot,  in  his  letter,  explains  my  view  exactly. 

Q.  You  concur  in  the  views  expressed  by  Captain  Abbot  in  that 
article  [referring  to  a  newspaper  article  produced  by  the  witness]!— 
A.  I  do.    That  is  my  view  exactly. 

The  article  referred  to  is  as  follows: 

RESERVOIBS  ARE  FULL — CAPTAIN  ABBOT  DISCTTSSBS  THE  RIVER  IMPROVEMENTS. 

Capt.  F.  y.  Abbot,  of  the  Engineer  Corps,  U.  S.  A.,  who  succeeds  Col.  William  A. 
Jones  at  the  army  building,  said  yesterday  that  he  had  not  received  any  ofBciil 
notification  of  his  appointment  as  engineer  in  charge  of  the  Mississippi  dam  between 
8t.  Paul  and  Minneapolis.  He  knew  nothinp^  more  about  it  than  what  he  had  seen 
in  the  newspapers.  Asked  about  the  condition  of  the  reservoirs  at  the  head  waten 
of  the  river,  he  said  that  he  had  not  been  long  enough  at  his  present  post  to  gain 
ftiU  information  regarding  the  Government  improvements. 

''But/'  he  added,  "  I  can  say  this,  that  the  reservoirs  have  never  been  so  full  at  the 
same  season  of  the  year  ae  they  are  now.  That  is  the  result,  of  course,  of  the  sur- 
plus of  water  last  spring.  Yes,  I  did  hear  that  the  river  steamers  found  the  channel 
very  shallow  not  far  below  St.  Paul  early  in  the  month.  Yet  there  was  water  enoagb, 
only  it  persisted  in  spreading  out  instead  of  remaining  in  the  channel.  That  is  i 
great  fault  of  our  Western  rivers.  But  after  a  while  the  Government  improvements 
will  be  of  much  additional  value  to  navigation.  There  are  only  5  reservoirs  con- 
structed now  at  the  headquarters,  and  there  are  41  reservoirs  included  in  the  com- 
Slete  Government  scheme.  When  those  additional  reservoirs  will  be  built  will 
epend  upon  the  appropriations  made  by  Congress.  Again,  the  system  of  Avine  dami 
on  the  river  from  Minneapolis  south  is  as  yet  incomplete  because  of  the  same  lack  of 
appropriations.  The  usual  method  is  to  put  a  dam  in  at  some  point  where  the  water 
is  particularly  shallow.  The  river  then  cuts  out  a  channel  Just  there,  and  relieves 
the  difficulty.  But  unless  the  next  dam  is  only  a  short  distance  below  that  dam, the 
river  is  sure  to  carry  along  some  of  the  displaced  soil  and  deposit  it  in  the  ohannel 
farther  south  before  the  next  dam  below  can  exert  its  influence.  When  the  river  htf 
a  wing  dam  at  every  necessaiy  point  from  here  south,  the  channel  will  be  kept  ata 
satisfactory  depth,  and  when  our  41  reservoirs  are  built  we  shall  be  able  to  increase 
the  depth  of  the  river  for  a  very  long  distance  below  this  point." 

Q.  What  do  you  think  of  the  jetty  syBtem  as  it  has  been  applied  to 
the  month  of  the  river  f  Do  yon  think  it  has  been  a  snccessf — A.  I 
think  it  is  the  only  way  to  improve  the  river  there. 

Q.  Have  you  been  down  there  to  examine  the  jetty  system! — A.  No, 
sir. 

Q.  Are  you  aware  that  owing  to  the  fact  that  there  is  no  current  in 
the  Gulf  at  the  mouth  of  the  river  that  there  is  continually  a  bar  form* 
ing  from  the  silt  and  the  sand  and  the  material  that  is  carried  down 
the  river,  and  that  that  is  going  on  extensively  owing  to  the  fact  that 
there  is  no  current  in  the  Gulf  to  carry  off  the  matt^f — A.  Now,  that 
is  what  Captain  Eads  and  I  had  a  great  discussion  about.  I  don^t 
know  whether  you  are  aware  or  not  of  how  those  jetties  are  built.  Do 
you  understand  how  they  are  built! 

Q.  I  do,  in  a  general  way.  He  put  in  a  system  of  piling,  didn't  he!- 
A.  Yes;  sheet  piling. 

Q.  And  then  in  among  the  piling  he  put  willow  mattresses! — ^A.  YeSf 
sir. 
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Q.  And  anchored  them  with  rock,  and  the  movable  saud  and  silt 
-went  in  and  filled  up  between? — A.  Filled  in  between  the  mattresses. 
Q.  That  is  about  itf — A.  Yes;  that  is  about  it. 
Q.  And  the  jetty  principle  is  based  on  the  idea  of  confining  the  chan- 
nel of  a  stream  within  narrow  limits  and  then  have  the  water  do  its  own 
scouring? — A.  That  is  it.  And  there  was  another  point  we  had  a  long 
talk  about — in  regard  to  running  a  sill  through  the  Southwest  Pass  to 
comx)el  the  current  to  pass  between  the  jetties. 

Q.  Yes.  They  put  in  a  mattress  sill  both  at  the  Southwest  Pass  and 
Pass  a  Loutre. — A,  Oh,  they  did! 

Q.  Yes.  That  is,  it  was  like  putting  in  a  sill.  It  was  a  sill  of  mats 
they  put  out  in  the  bed  of  the  stream  to  make  it  higher  and  to  force 
the  water  into  the  South  Pass,  where  they  intended  the  channel  to  be. — 
A.  Yes;  otherwise,  if  they  hadn't  put  that  sill  in,  the  channel  would 
have  been  cut  so  deep  that  there  would  have  been  no  flowage  of  water 
through  the  jetties.  I  think  that  those  jetties  ought  to  be  raised;  that 
is,  wherever  there  is  a  flood  gets  over  the  boards  or  the  mats  it  will 
check  the  current. 

Q.  Did  you  investigate  the  matter  of  floods  last  spring?  Did  you 
study  that  question — keep  track  of  it! — A.  Of  course  I  did. 

Q.  What  conclusion  did  you  come  to  in  reference  to  the  flood  last 
spring,  both  as  to  the  causes  of  it  and  the  remedy  for  it? — A.  I  have 
thought  of  the  remedy  more  than  of  the  causes.  And  the  remedy  is, 
^  I  tell  you,  deep  river  and  pools. 

Q.  Deepening  the  river  and  making  pools  in  it  by  the  method  you 
bave  suggested  ? — ^A.  Making  slacker  water.  It  will  not  only  relieve  the 
floods  down  there,  in  my  opinion,  but  it  will  make  good  steamboat  navi- 
Sation,  so  that  steamboats  can  come  up  to  St.  Paul  during  all  of  the 
open  season.  You  will  find  that  Captain  Abbot's  idea  corresponds  with 
Uiine  exactly  in  regard  to  the  wing  dams. 

Q.  Have  you  laid  your  plan  before  Captain  Abbot? — A.  No,  sir;  I 
am  not  acquainted  with  him,  but  I  sent  this  sketch  down  to  General 
Wilson,  and  he  returned  it  to  me.  He  said  he  had  received  my  plans, 
and  he  said  they  deserved  great  consideration  (I  think  that  is  about 
the  wording  of  it),  and  that  he  would  see  that  they  had  consideration. 
l^ow,  I  claim  that  this  system  (producing  another  sketch)  will  relieve 
Kew  Orleans  against  the  floods.  Have  an  opening,  we  will  say,  five  or 
Bix  hundred  feet  wide,  with  scows  across  having  slide  boards  to  raise 
np  and  down,  and  have  the  slide  boards  shoved  down  during  low  water 

ao  as  to  throw  all  the  current  into  the  jetties 

Q.  Where  would  you  haye  the  opening? — A.  At  the  upper  end  of  the 
jetties.    The  opening  is  through  the  jetties,  you  understand. 

Q.  You  would  place  the  scows,  then,  at  the  opening  in  the  jetties? — 
^•' Yes,  sir.  I  don't  use  the  dredging  apparatus  there  at  all;  this  is 
xnerely  to  relieve  the  high  water  at  New  Orleans,  you  know. 

Q.  Well,  you  know  the  jetties  are  away  down,  over  100  miles  below 
ISew  Orleans? — A.  I  know;  they  are  130  or  140  miles,  but  there  is  a 
backwater  there. 

Q.  Do  you  mean  to  say  that  by  putting  your  scows  at  the  mouth  of  the 
Southwest  Pass,  where  the  jetties  begin,  that  that  would  relieve  the  flood 
at  New  Orleans? — A.  That  is  my  opinion.  My  opinion  is  that  the  sill  in 
the  Southwest  Pass  and  the  contraction  of  the  water  through  the  jetties 
would  make  a  sort  of  a  dam,  as  it  were. 

Q.  Well,  what  bearing  would  your  scows  have,  and  in  what  way,  upon 
the  current  of  water  there  in  the  jetties? — A.  For  instance,  there  is  a 
heavy  flood  coming  down  the  river  and  passes  down  by  New  Orleans — 
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away  down.    I  think  that  the  jetties  and  the  sill  would,  as  it  were,  be 
a  check  for  the  current.    That  is  my  idea. 

Q.  You  mean  the  sill  that  is  already  in  there? — A.  Yes,  sir. 

Q.  That  and  the  jetties  would  check  the  current  t — A.  Would  neces- 
sarily, in  my  judgment,  check  the  current. 

Q.  Well,  those  are  in  there  now. — A.  I  know;  that  is  what  I  say;  it 
must  check  the  current. 

Q.  Well,  what  would  you  do  then! — A.  I  would  cut  a  channel  through 
one  side  of  the  jetties,  so  the  water  could  go  through  when  it  is  high. 

Q.  Instead  of  having  it  follow  down  the  whole  jetty? — A.  Yes,  sir. 
I  would  make  it  at  the  upper  end  of  the  jetties,  and  when  the  floods 
begin  to  subside  I  would  shut  those  down,  so  as  to  compel  the  water  to 
run  through  the  jetty. 

Q.  That  is,  at  high  water  you  would  open  what  you  might  call  waste 
gates? — A.  That  is  exactly  it. 

Q.  At  the  upper  ends  of  the  jetties? — A.  Yes,  sir. 

Q.  And  at  low  water  you  would  have  those  closed? — ^A.  Yes,  sir; 
shut  down  and  closed  as  soon  as  the  flood  begins  to  subside.  That  is 
my  idea. 

Q.  That  would  be  to  hasten  the  flow  of  water  down  there. — A.  Yes,  sir. 

Q.  It  would  enable  part  of  the  current  to  pass  down  in  the  jetty 
channel  and  part  to  flow  out  through  those  waste  gates? — A.  Yes;  to 
pass  through  the  waste  gates  in  high  water,  but  when  the  flood  begins 
to  subside  I  would  have  the  slide  boards  (or  waste  gates,  as  you  call 
them)  shoved  right  down  to  the  sill. 

Q.  When  the  flood  begins  to  subside  you  would  force  all  the  watei 
between  the  jetties? — A.  Yes. 

Q.  And  at  high  water  you  would  let  it  run  at  the  sides  through  tho^ 
waste  gates? — A,  Yes.  Now,  if  you  will  make  inquiries  I  think  yoc 
will  And  that  the  water  gets  over  the  top  of  those  jetties  and  checlcs 
the  current,  and  by  doing  so  naturally  there  will  be  a  deposit  of  silt 
close  to  the  end  of  the  jetties,  as  there  wouldn't  be  strength  of  curreal 
enough  to  carry  it  beyond  the  ends  of  the  jetties. 

The  sketch  produced  by  the  witness  as  illustrating  a  method  oi 
relieving  floods  at  IS'ew  Orleans  was  marked  "  Exhibit  P,"  and  will  \H 
found  on  page  165. 

Q.  Have  you  given  any  consideration  to  what  they  call  the  outlet 
system,  the  means  of  relieving  the  river  by  means  of  outlets? — A.  I 
have  read  a  great  deal  about  that. 

Q.  Letting  the  water  out  through  Lake  Borgne  and  through  the 
Atchafalaya? — A.  Yes,  sir;  I  have. 

Q.  Through  Bayou  Plaquemine  and  Bayou  Lafourche  and  other 
streams  there,  and  into  Lake  Borgne  or  Maurepas  and  Pontchartrain?^ — 
A.  Yes. 

Q.  Through  Bayou  Manchac  and  some  of  those  other  bayous  ther^i 
Now  that  is  what  they  call  the  outlet  system.  What  do  you  think  of 
relieving  the  river  by  means  of  the  outlet  system? — A.  If  they  cut  a 
channel  it  will  ruin  the  jetties  just  as  sure  as  you  sit  there. 

Q.  And  ruin  the  stream? — A.  And  ruin  the  stream. 

Q.  And  you  think  it  is  unwise  and  unsafe? — A.  I  do.  Take  any  oi 
those  islands;  take  Pigs  Eye.  By  dividing  the  current  there  you  ar« 
sure  to  have  a  bar.  I  have  been  over  that  stretch  of  the  river  many 
and  many  a  time.  Now,  when  you  stop  up  the  head  of  an  island  and 
concentrate  the  current,  you  will  have  a  channel  on  one  side.  Itisft 
grand  thing  they  have  done  here  in  regard  to  stopping  up  the  heads  of 
islands,  throwing  the  channel  all  into  one. 
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Q.  You  think  that  is  a  good  plan,  don't  youf — A.  Oh,  it  is  a  grand 
plan. 
Q.  Keeping  the  river  in  one  channel! — A.  Yes,  sir. 

Harry  N.  Pharr,  sworn,  testified  as  follows : 

Examined  by  Mr.  IS'elson  : 

Q.  What  position  do  you  hold,  Mr.  Pharr? — ^A.  Chief  engineer  of  the 
St.  Francis  levee  district  of  Arkansas. 

Q.  You  are  under  the  Mississippi  River  Oommission? — A.  No,  sir. 

Q.  Under  the  State  authorities  f — A.  Yes,  sir. 

Q.  How  long  have  you  held  that  position? — A.  Since  the  1st  of  Novem- 
ber of  last  year;  first  assistant  engineer  for  several  years  before  that 
time. 

Q.  What  does  that  levee  district  include! — A.  It  includes  the  over- 
flowed district  in  Arkansas  lying  between  the  Mississippi  and  St.  Frands 
rivers  and  a  small  portion  west  of  the  St.  Francis  Biver. 

Q.  How  far  up  the  river — to  what  point? — A.  To  the  Arkansas  and 
Missouri  State  line.    That  is  as  far  as  the  Arkansas  district  goes. 

Q.  You  succeeded  your  father  in  this  i>osition? — A.  Yes,  sir. 

Q.  He  had  held  it  for  years? — A.  Yes,  sir;  since  its  organization. 

Q.  How  long  ago? — A.  It  was  organized  in  1893. 

Q.  Does  your  State  build  levees  also? — A.  The  district  builds  levees. 

Q.  Under  State  authority  and  with  State  money? — A.  No,  sir;  dis- 
trict money.    It  is  a  State  organization. 

Q.  You  are  a  State  organization,  operating  under  State  authority, 
but  building  levees  with  Federal  money? — A.  No,  sir. 

Q.  State  money? — A.  District  money. 

Q.  I  mean  it  is  money  raised  under  your  State  government? — A.  Yes, 
sir. 

Mr.  Berry.  Under  the  law  of  the  State,  but  it  is  only  levied  on  that 
district. 

The  Witness.  Only  levied  on  the  district;  yes,  sir. 

Mr.  Berry.  Not  through  the  entire  State? 

The  Witness.  No. 

Mr.  Oatchings.  Has  the  levee  board  power  to  levy  its  own  taxes, 
or  does  the  State  levy  them? 

The  Witness.  The  levee  board. 

Q.  You  levy  taxes  on  the  property  subject  to  overflow? — A.  Yes,  sir. 

Q.  Is  there  any  limit  to  the  taxes  you  can  levy? — A.  Y"es,  sir. 

Q.  Is  all  the  land  subject  to  overflow  in  yonr  State  owned  by  private 
individuals,  or  is  any  part  of  it  State  or  FMeral  land? — A.  There  is* 
small  portion  that  is  yet  Federal  land,  and  some  that  is  owned  by  the 
levee  district,  that  is,  that  the  State  gave  to  the  levee  district  for  levee 
purposes  when  they  organized. 

Q.  Can  you  tell  approximately  the  acreage  within  your  district  of 
the  overflowed  lands,  the  total  acreage? — A.  About  2,000,000  acres. 

Q.  And  about  what  proi)ortion  of  that  is  owned  by  the  Federal  Gov- 
ernment?— A.  The  land  owned  by  the  Federal  Government  is  not 
included  in  that.    It  is  land  that  was  never  surveyed. 

Q.  That  is  outside  of  the  2,000,000  acres?— A.  Yes,  sir. 

Mr.  Berry.  Known  as  the  sunk  lands,  is  it  not,  a  good  deal  of  itf 

The  Witness.  Yes,  sir.  It  is  sunk  land  that  was  not  sectionized 
when  the  Government  survey  was  made.  It  amounts  to  only  four  or 
Ave  thousand  acres  in  tbe  district;  that  is  all  the  Government  owns. 

Q.  About  how  much  of  the  2,000,000  acres  of  overflowed  land  belongs 
to  the  State  of  Arkansas  or  has  been  transferred  by  the  State  to  yoor 
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levee  district — I  mean  public  lands  that  do  not  belong  to  private  indi- 
vidaalsf — ^A.  The  levee  board  owns  a  little  less  than  200,000  of  the 
2,000,000  acres. 

Q.  Has  the  levee  board  got  all  the  State  lands  that  were  in  the  dis- 
trict f — A.  Yes,  sir;  by  an  act  of  the  legislature. 

Q.  So  that  all  the  rest  of  the  2,000,000  acres  is  private  property! — 
A.  Yes,  sir. 

Q.  What  is  the  limit  of  the  tax  the  levee  board  can  levy  on  prop- 
erty?— A.  The  limit  is  5  per  cent. 

Q.  Five  per  cent  of  the  assessed  valuation  of  the  land  ? — A.  Yes,  sir. 
The  statute  authorizes  the  levy  of  5  per  cent,  but  our  lands  are  not 
valued  like  lands  are  generally  for  State  and  county  taxes;  they  are 
valued  at  so  much  an  acre,  and  then  they  are  equalized.  For  instance, 
they  will  take  a  cleared  acre  of  land  and  value  it  at  (50,  and  they  will 
take  an  acre  of  wild  overflowed  land  and  assess  it  at  a  dollar,  then  they 
add  the  whole  thing  together  and  divide  it  up  so  as  to  make  4  cents  an 
acre;  in  round  numbers  we  assess  4  cents  an  acre  on  lands  in  our  dis- 
trict. That  is  about  what  we  levy.  That  is  done  by  a  vote  of  the 
people.    It  has  to  be  submitted  to  them  before  it  can  be  levied  at  all. 

Q.  Has  any  levee  been  built  along  the  Mississippi  Eiver  in  front  of 
your  levee  district  f — A.  Yes,  sir. 

Q.  Approximately  how  much  has  been  built  by  the  district  alone  f — 
A.  At  the  end  of  this  year  the  levee  district  alone  will  have  expended 
•342,500. 

Q.  How  mahy  miles  of  levees  have  you  built! — A.  We  have  built  80 
miles,  at  the  end  of  this  year,  at  the  end  of  the  present  contract. 

Q.  Did  you  begin  at  the  lower  end  of  your  territory  or  at  the  upper 
endf — A.  At  the  upper  end. 

Q.  You  built  from  the  State  line  down! — ^A.  Yes,  sir. 

Q.  Have  you  finished  the  section  opposite  your  district! — A.  !N^o,  sir; 
we  still  have  95  miles  open. 

Q.  Are  the  80  miles  that  you  have  built  completed! — ^A.  It  will  hold 
a  49-foot  stage  of  water  at  Cairo  without  a  break. 

Q.  Has  it  been  completed  according  to  your  plans,  or  is  the  work 
still  progressing! — A.  Part  of  the  work  is  still  progressing. 

Q.  Was  this  80  miles  completed  a  year  ago,  at  the  time  of  the  big 
flood! — ^A.  Ko,  sir;  there  was  only  63  miles  bailt  then,  and  part  of  that 
was  old  levee  on  which  no  work  had  been  done. 

Q.  Now,  in  what  portion  of  the  levee  that  was  then  built  did  any 
crevasse  occur,  if  at  all! — ^A.  The  first  crevasse  in  Arkansas  was  just 
below  Osceola,  Mississippi  County,  in  the  old  State  levee,  but  which 
had  been  raised  by  us. 

Q.  About  how  far  below  the  Arkansas  line! — A.  About  33  miles. 

Q.  How  wide  was  that  crevasse! — A.  About  600  feet  wide. 

Q.  And  how  long  was  it  open  before  you  repaired  it! — ^A.  The  work 
of  repair  has  just  been  finished. 

Q.  You  did  not  undertake  to  repair  it  during  the  pendency  of  the 
flood! — A.  No,  sir. 

Q.  Did  you  have  any  other  crevasses? — A.  Yes,  sir. 

Q.  Where  were  they! — A.  From  that  first  crevasse,  around  Craig- 
head Point  to  Nodena,  about  16  miles,  it  was  an  old  levee,  built  under 
the  State  organization,  back  in  the  fifties,  and  had  never  been  repaired 
by  the  district. 

Q,  How  big  was  that  crevasse! — A.  Well,  I  say  that  the  next  16 
miles  was 

Q.  Was  all  a  crevasse! — A.  All  broken  up  pretty  badly;  yes,  sir. 

Q.  Overflowed,  the  whole  of  it! — A.  Yes,  sir. 
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Q.  Has  that  been  repaired  f — ^A.  That  has  been  abandoned,  and  a  new 
levee  has  been  built  there. 

Q.  Inside  of  it! — A.  Inside  of  it.    Across  the  x)oint. 

Q.  Did  any  more  crevasses  occur  at  that  timef — ^A.  No  more  in 
Arkansas. 

Q.  What  is  the  height  of  this  new  levee  that  you  built! — A.  It  has 
an  average  height  of  about  9  feet  from  the  State  line  for  the  80  miles 
that  we  have  just  bnilt. 

Q.  Do  you  know  from  what  cause  this  new  levee  broke  f  W^asit 
because  it  was  not  high  enough,  so  the  water  would  run  over  it,  or  was 
it  because  of  some  other  defect  in  the  levee! — A.  No  new  levee  broke 
in  Arkansas.  The  old  levee  broke  in  many  cases  because  it  was  too 
low.    In  other  cases  it  was  because  of  the  way  it  was  constructed. 

Q.  Taking  the  flood  of  1897  as  a  basis,  would  that  levee  that  you  have 
constructed  be  high  enough  for  such  a  flood,  or  woidd  you  need  a  bigger 
levee  f — A.  We  need  a  bigger  levee. 

Q.  Heavier? — A.  Heavier  and  higher. 

Q.  How  much  higher! — A.  We  would  like  to  have  it  2  feet  higher. 

Q.  To  make  it  safe? — A.  To  make  it  perfectly — well,  one  that  we  can 
expect  to  hold. 

Q.  Now  will  you  make  a  statement  of  such  things  as  you  deem  mate- 
rial in  reference  to  your  levee  district? — A.  I  wish  to  submit  to  your 
honorable  body  for  your  consideration  information  as  to  the  condition 
of  this  levee  district,  what  we  have  done,  what  we  hope  to  do,  and 
to  set  forth  reasons  why  we  justly  claim  your  favorable  recommenda- 
tion of  our  requests  and  hearty  cooperation  in  our  undertakings — argu- 
ment and  reason  by  eminent  engineers  why  this  basin  should  be  closed 
to  lower  the  high-water  mark  at  Helena  and  relieve  the  levee  systems 
below,  both  as  to  height  and  duration  of  flood. 

We  know  that  a  successful  retention  of  the  floods  from  our  basin 
depends  greatly  ui)on  the  maintenance  of  the  levee  of  the  St.  Francis 
levee  district  of  Missouri,  of  which  my  predecessor,  the  late  Oapt.  H. 
N.  Pharr,  was  also  chief  engineer,  and  I  am  able  to  furnish  you  with 
information  as  to  the  work  they  have  accomplished. 

The  St.  Francis  levee  districts  of  both  Arkansas  and  Missouri  were 
organized  in  1893,  since  which  time  and  up  to  the  date  of  the  last 
annual  report  of  this  department  (May  6, 1897)  the  following  work  has 
been  done  and  expenditures  made  by  the  respective  districts  and  by 
the  United  States  Government: 

The  Missouri  levee  district  had  built  1,045,865  cubic  yards,  at  a  cost 
of  $127,300.83;  the  Arkansas  levee  district  had  built  1,275,932  cubic 
yards,  at  a  cost  of  $240,041.31,  making  the  total  expenditure  by  the 
two  districts  $367,342.14,  and  a  total  yardage  of  2,321,797  cubic  yards. 
The  United  States  had  built  in  Missouri  levee  costing  $79,945.67,  and 
had  built  in  Arkansas  levee  costing 

Mr.  Bebby.  Within  the  St.  Francis  district! 

The  Witness.  Yes,  sir. 

Mr.  Bebby.  In  Arkansas  within  the  St.  Francis  districts! 

The  Witness.  Yes,  sir.  The  Government  had  built  in  Arkansas 
levee  costing  $154,091.01.  The  total  levee  built  in  Missouri  by  the  (Jov- 
ernment  and  the  districts  amounted  to  1,885,543  cubic  yards,  at  a  cost 
of  $207,246.50.  The  levee  built  in  Arkansas,  both  by  the  district  and 
the  Government,  amounted  to  2,195,769  cubic  yards,  at  a  cost  of 
$394,132.32.  The  cost  of  all  the  levee  built  in  both  districts,  both  by 
the  district  and  the  Government,  amounted  to  $601,378.82,  and  tbe 
yardage  amounts  to  4,081,312. 
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3AT0HINGS.  That  is,  both  district  and  the  Government,  in  both 

sf 

ilViTNESS.  Yes,  sir. 

ovemment  and  State,  iu  both  districts? — A.  The  Government 

)  districts ;  yes,  sir,  in  both  districts.    The  above  does  not  include 

?ork,  then  under  constmction  by  the  United  States  Government, 

lies  from  Bear  Bayou  south,  which  has  since  been  completed 

t  about  $27,000-- making  the  total  expenditure  by  United  States 

ment  in  both  districts  (261,036.68,  and  the  total  expenditure  by 

stricts  of  $367,342.14. 

Jnited  States  Government  has  now  under  construction  and  about 

ted  closing  of  breaks  and  repair  work  in  Missouri,  estimated  to 

1,000,  and  closing  of  breaks,  repair  work,  and  new  levee  across 

3ad  Point,  in  Arkansas,  estimated  to  cost  $56,000. 

iiissonri  district  in  building  their  front  of  47  miles  with  the  help  of 

remment,  anticipated  their  revenues  to  such  an  extent  as  to  have 

lable  to  do  any  work  this  year  (fiscal).     The  St.  Francis  levee 

of  Arkansas,  however,  has  forged  ahead,  and  has  now  under 
iction  and  near  completion  8  miles  of  repair  work  from  above 
.  to  below  Osceola,  which  is  estimated  to  cost  $16,000;  topping 
)  miles  of  levee  between  !N^odena  and  Pecan  Point,  which  is 
«d  to  cost  $5,500, 17  miles  of  new  levee — in  prolongation  of  our 
lous  line — from  Pecan  Point  south,  estimated  to  cost  $75,000, 
»ve  agreed  to  supplement  Government  fund,  and  have  entered 
atract  to  have  completed  by  the  1st  of  March  of  this  year  that 

the  new  levee  across  Craighead  Point,  which  the  Government 
lotted  will  be  insufficient  to  close.  This  distance  is  one-half  of 
and  is  estimated  to  cost  about  $6,000,  showing  a  total  of  enlarge- 
(losing  of  breaks,  topping  off  and  new  work,  exclusive  of  Gov- 
t  work,  at  the  present  time  under  construction,  of  34^  miles,  and 
ted  to  cost  $102,500. 

gentlemen,  is  a  magnificent  showing;  showing  the  desire  of 
^tnct  to  be  leveed  and  the  determination  of  this  board  to  succeed, 
le  date  of  our  next  annual  meeting  I  shall  be  able  to  report  about 
ws: 

Cost. 

levoo  district  has  built  1,046,865  cubic  yards $127,  300. 83 

B  levee  district  has  built  1,939,932  cubic  yards 342, 541.  31 

.tal  by  two  districts,  2,985,797  cubic  yards 469, 842. 14 

ted  States  Government  will  have  spent  in — 

ouri  about '.      91,000.00 

insas  about 237,000.00 

tal  United  States  work  will  have  cost 328,000.00 

ree  built  in  Missouri  will  have  cost  about 218, 250. 00 

ree  built  in  Arkansas  will  have  cost  about 579, 630. 00 

*tal  cubic  yards  costing 797,880.00 

is  our  showing  for  the  past,  since  our  organization  in  1893. 
gh  our  hopes  in  the  past  have  often  been  disappointed  we  have 
>wed  ourselves  to  become  discouraged,  and  we  believe  that  in  a 
hile  we  shall  see  our  basin  of  6,000  square  miles  protected  from 
?oint  Pleasant,  Mo.,  to  the  mouth  of  the  St.  Francis  River  in 
(as,  a  distance  by  levee  of  222  miles.  The  above  cost  has  given 
itinuous  levee  from  Point  Pleasant,  Mo.,  to  Chute  38  in  Arkansas, 
nee  of  127  miles,  and  although  the  flood  of  1897  demonstrated 
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the  fact  that  nearly  the  whole  length  of  this  levee  is  too  low,  and  should 
be  enlarged  and  raised  at  least  to  a  grade  of  2  feet  above  that  water, 
yet  we  tbink  we  can  hold  a  49  or  50  ifoot  water  at  Oairo  for  the  entire 
length. 

Q.  At  Cairo  the  water  was  then  52  feet,  was  it  notf — ^A.  52.3  is  the 
highest  water  at  Cairo  that  we  have  ever  had.    Last  year  it  was  51.6. 

Q.  51.6  above  low- water  mark! — A.  Above  zero  on  the  gauge.  In 
1892  there  was  hdd  in  the  city  of  Memphis  a  meeting  at  which  wen 

S resent  the  civil  engineers  representing  the  local  levee  boards  beiov 
[emphis,  Government  engineers  interested  in  the  improvement  of  the 
Mississippi  Eiver,  business  men  of  Memphis,  and  others,  the  object 
being  to  urge  the  citizens  of  the  St.  Francis  Basin  to  meet,  organize,  and 
build  the  levee  along  the  entire  front  of  their  basin  from  Point  Pleasant 
to  the  mouth  of  the  St.  Francis  Biver,  and  declaring  it  to  be  the  opin- 
ion of  the  meeting  that  the  leveeing  in  of  said  basin  would  shorten  the 
duration  of  the  flood.  This  district  was  organized  and  we  have  built 
about  half  of  our?  levee  in  length.  This  without  their  cooperation  or 
assistance,  and,  I  am  sorry  to  add,  in  a  few  cases  their  antagonisn. 
Eminent  engineers  who  a  few  years  ago  declared  it  to  be  the  result  of 
their  research  and  study  that  leveeing  the  St.  Francis  Basin  would  botii 
lower  the  high-water  mark  at  Helena  and  shorten  the  flood  period  have 
become  indifferent  to  such  an  extent  as  to  withhold  their  aid.  Others 
have  allowed  "public  opinion"  to  defy  their  opinion,  which  has  been 
formed  by  the  study  and  reason  of  a  lifetime,  and  remain  silent  as  to 
erroneous  assertions  or  meekly  consent.  Others  have  fought  openly, 
and  Maj.  T.  G.  Dabney,  Chief  Engineer  of  the  Upper  Yazoo  levee  dis- 
trict of  Mississippi,  declared  it  as  his  opinion,  in  a  resent  rex)ort  to  his 
board,  that  the  success  of  their  levees,  until  they  had  raised 
strengthened  them  almost  beyond  a  possibility,  depended  upon 
failure  of  this  district  and  of  the  Upper  White  Eiver  district  in  Arkan- 
sas from  Helena  down. 

Our  contention  is,  that  the  total  leveeing  of  this  district  from  the 
highlands  above  Point  Pleasant,  Missouri,  to  the  mouth  of  the  St 
Francis  Biver  will  raise  the  water  at  intermediate  points  between  Point 
Pleasant  and  Memphis,  but  will  lower  the  high-water  mark  at  Helena, 
and  relieve  the  levee  systems  below.  In  support  of  this  I  have  the 
opinion  of  Colonel  Suter,  Corps  United  States  Army  Engineers,  who 
was  lately  a  member  of  the  Mississippi  Biver  Commission  and  presi; 
dent  of  the  Missouri  Biver  Commission.  (See  report  of  Mississipp 
Biver  Commission,  First  session.  Fifty-fourth  Congress,  Appendix  I): 

In  a  geneilil  way  it  has  been  shown  that  the  large  increase  of  flood  height  htf 
been  mainly  contined  to  intermediate  points  along  the  great  swamp  basins.  At  tbe 
lower  end  of  these  basins  it  has  been  slight  as  for  instance  at  Vicksbnrg.  Theoolj 
feature  of  uncertainty  which  now  i*emains  is  the  effect  of  leveeing  the  St.  Frueu 
Basin.  That  this  will  increase  flood  heights  at  Memphis  and  all  points  above  then 
seems  certain,  but  so  far  as  concerns  the  river  below  Helena  there  is  this  much  to  be 
said:  All  of  the  water  which  reaches  the  main  stream  above  the  junction  of  Whits 
Biver  now  passes  Helena  between  levees,  and  hence  has  probably  produced  its 
maximum  effect. 

Major  Eichardson,  chief  engineer  of  the  Louisiana  State  board  of 
engineers,  and  Maj.  Wm.  Starling,  chief  engineer  of  the  Lower  Yazoo 
district,  have  given  opinions  and  reasons  to  the  same  effect. 

My  predecessor  as  chief  engineer  of  this  levee  district  in  a  lettff 
addressed  on  the  24th  day  of  August,  1898,  to  the  Hon.  P.  D.  McCuUoch, 
at  present  a  member  of  the  Eiver  and  Harbor  Committee  of  the  House? 
representing  the  First  Congressional  district  of  Arkansas,  of  which  the 
St.  Francis  Levee  district  of  Arkansas  lies  wholly  within  and  consti- 
tutes about  half,  argues  and  explained  the  probable  consequences  to 
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heights  of  leveeing  this  basin  in  such  a  fair,  plain,  and  painstaking 
ler,  that  one  of  your  present  members  of  this  subcommittee  has 
ounced  it  unanswerable.  He  shows  that  the  river  is  composed  of 
ies  of  x>ools  and  shoals;  that  '<  the  conditions  of  a  uniform  plane  is 
>lished  at  40  feet  on  the  Helena  gauge,  and  thereafter  a  1-foot  rise 
emphis  makes  1  foot  at  Helena;  hence  when  the  restrained  flood 
;  feet  makes  39  feet  at  Memphis  it  will  make  49  feet  at  Helena,  and 
make  no  more."  He  rightly  attributes  the  sudden  rise  and  long 
Hon  of  the  water  at  Helena  at  a  high  stage  to  the  return  flow  of 
rater  which  has  gone  over  the  bank  of  the  river  all  along  the  front 
le  basin,  suddenly  returning  to  the  basin  stream  at  the  mouth  of 
3t.  Francis  Biver,  and  finding  a  stage  of  water  in  the  Mississippi 
h  has  not  yet  begun  to  fall  suddenly  carries  the  Helena  gauge  2 
feet  higher  than  it  should  go — if  this  return  flow  was  done  away 

and  passed  off  as  it  came  beween  levees — and  holds  it  there,  even 
inning  to  rise  from  ten  to  twenty  days,  in  which  time  the  Cairo 
^e  has  often  fallen  from  10  to  15  feet.  A  fall  at  Cairo  with  the  basin 
Ml  should  give  a  fall  four  days  later  at  Helena.  He  says  of  the 
Qd  rise  of  1893: 

mphis  by  a  rise  of  one- tenth  of  a  foot  the  next  day  (May  9th)  reached  its  maxi- 
in  that  flood,  while  Helena  reached  its  maximum,  47.9  feet,  twelve  days  later. 
s  thirteen  days  from  the  date  that  the  crest  of  this  wave  passed  Cairo  until  it 
ed  Helena,  a  safficient  time  for  it  to  have  reached  the  Gulf,  had  it  been  re- 
led  between  levees  along  the  8t.  Francis  front.  Cairo  had  fallen  12  feet  when 
la  reached  its  maximum. 

lis  basin  is  no  reservoir  to  relieve  the  levee  systems  below,  but 
Br  acts  as  the  breaking  of  a  dam  to  flood  the  river  at  Helena  and 
\  the  high-water  marks  below.  We  grant  that  it  would  be  a  reser- 
coold  the  water  that  fills  this  basin  be  accumulated  and  held  here 
[  the  main  river  has  subsided  to  a  suiflcieut  extent  to  carry  it  off 
out  excessive  flood  heights.  But  we  have  no  control  of  the  distri- 
>n,  nor  can  we  retain  it;  it  is  delayed  by  the  underbrush  and  three 
of  railroad  to  an  extent  to  dam  it  up  and  accumulate — taking  from 
t  to  fifteen  days  to  go  a  distance  it  would  go  in  three  days  if  held 
le  river — until  it  neared  the  mouth  of  the  St.  Francis  lliver,  when 
es  like  the  breaking  of  a  dam  to  flood  the  Mississippi  at  their  con- 
ice,  raise  the  water  at  Helena  and  all  points  below, 
submit  herewith  the  letter  referred  to  in  pamphlet  form,  also  con- 
ng  a  letter  of  January  16,  1897,  addressed  by  my  predecessor  to 
G.  L.  Gillespie,  Corps  Engineers,  United  States  Army,  and  pres- 
t  Mississippi  Biver  Commission,  in  support  of  his  former  arguments 
ring  that  closing  the  St.  Francis  basin  would  not  raise  the  high- 
)V  mark  at  Helena.  He  considers  the  gauge  readings  and  discharge 
rvations  for  several  years : 

we  gauge  relations  prove  conclusively  the  truth  of  my  contention,  that  the 
la  gauge  does  not  maintain  any  certain  relation  to  the  Cairo  ^auge,  but  does 
very  close  relations  with  the  Memphis  gauge  from  30  feet  ou  its  gauge  until 
3his  reaches  its  maximum  reading,  which  gives  about  44.5  feet  at  Helena,  at 
\i  stage  Helena  discharges  the  greatest  flood  that  passes  Memphis,  and  that  if 
igour  front  should  raise  Memphis  3  feet — an  impossibility — Helena  would  dis- 
^e  it  on  less  than  48  feet,  her  present  high-water  reading. 

further  confirmation  of  this,  see  Table  V,  discharge  relations 
reen  Cairo  and  Helena.  He  has  referred  the  Columbus  discharge 
le  Cairo  gauge;  this  shows  that  the  maximum  discharge  for  the 
L  of  1892  at  60.8  feet  was  1,558,000  cubic  feet  per  second.  Helena, 
same  year,  gave  exactly  the  same  discharge  at  47.1  feet  on  its 
^e,  a  difference  of  3.7  feet,  showing  that  Helena,  with  a  gauge  read- 
3.7  feet  less  than  Cairo,  can  pass  as  much  water  at  that  stage. 
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Then  52.3  feet  at  Oairo,  if  restrained  between  levees,  should  be  passed 
on  a  gauge  of  less  than  49  feet  at  Helena.  The  pamphlet  was  marked 
<< Exhibit  Q,"  and  is  as  follows: 

Exhibit  Q. 

building  the  st.  francis  front  levee  will  not  raise  the  water  materiauy 
at  helena  nor  endanger  the  levee  system  below. 

[By  H.  N.  Pharr,  Chief  Engineer  St.  Francis  Levee  Board.] 

Office  Chief  Engineer  St.  Francis  Levee  Board, 

West  MemphiSj  Ark,j  August  24^  1896. 

Hon.  P.  D.  McColloch,  M.  C,  Mananna,  Ark. 

Dear  Sir  :  In  response  to  your  suggestion  that  I  furnish  y<m  with  a  discussion  of 
the  Mississippi  River,  I  respectfully  submit  that  that  river  is  governed  by  the  same 
laws  that  govern  the  branch  that  flows  from  the  spring  or  the  creek  that  flows 
through  the  meadow. 

You  remember  the  dams  you  and  your  playmates  built  of  gravel,  sand,  and  mod 
across  the  branch  and  watcned  it  filling  the  basin  thus  formed  until  it  finally  bunt 
the  dam  and  rushed  down  its  channel,  carrying  gravel  and  sand  with  it.  Following 
it  down  the  stream  you  observed  that  its  volume  soon  began  to  change  form.  The 
tendency  was  to  elongate  and  subside.  This  continued  until  in  the  distance  your 
flood  disappeared.  As  it  subsided  you  noticed  that  it  began  to  drop  its  load,  first  its 
heavier  part  along  the  bottom  of  the  channel  and  the  sand  aloo^  its  convex  banb, 
especially  below  the  apex  of  the  curve.  Thus  are  shoals  built  m  the  channel  and 
sand  bars  extended  downstream. 

Then  you  had  a  flood  wave  governed  by  all  the  laws  that  control  such  waves  iu  the 
Mississippi  River. 

There  is  a  certain  force  of  gravitation  (weight)  inherent  in  each  atom  of  wat«r. 
This  accumulates  as  the  volume  increases,  and  while  the  volume  is  restrained  it 
remains  apparently  latent,  but  is  never  latent.  It  was  this  force  that  burst  yoor 
dam  and  started  the  flood  downstream. 

As  soon  as  water  begins  to  flow  it  acquires  a  second  force,  due  to  its  velocity,  and 
the  resultant  of  these  two  forces,  its  momentum,  is  the  working  force  of  the  streaio 
at  whatever  stage  it  mav  be. 

When  we  remember  that  water  flows,  1.  e.,  it  moves  by  an  interchange  of  atoms, 
which  is  so  easy  as  to  be  excited  by  the  least  provocation,  that  this  flow  is  governed 
wholly  by  its  depth  or  aggregated  weight  and  the  inclination  of  the  channel,  which 
fixes  its  velocity,  modified  by  the  friction  it  encounters,  each  atom  moving  for  itself 
under  these  laws,  and  is  not  in  any  sense  projected  or  driven  forward  by  an  exterior 
force — an  error  into  which  some  eminent  engineers  have  fallen — and  that  all  waves 
subside  by  their  own  weight  (gravitation),  hence  we  are  able  to  understand  why 
your  flood  wave  in  the  branch  subsided.  It  did  subside  by  increasing  its  length, 
because  its  banks  restrained  its  width.  The  crest  of  the  wave  produced  this 
elongation  by  restraining  its  rear  and  accelerating  its  front.  Thus  a  stream  flows 
faster  as  it  rises  than  as  it  falls.  Hence,  all  conditions, being  the  same,  a  flood  wave 
of  any  height  will  pass  no  two  points  at  the  same  elevation.  The  difference  will  be 
in  proportion  to  the  distance,  or  the  same  thing,  the  time. 

If  we  now  leave  the  spring  branch  and  go  down  to  the  creek  we  will  find  it,  as 
you  well  remember,  composed  of  a  series  of  pools  and  shoals.  A  moment's  observa- 
tion will  suggest  the  fact  that  no  more  water  flows  through  the  pools,  whatever 
their  capacity,  than  passes  over  the  shoals.  A  difference  in  velocity  is  at  once 
observea.  This  difference  shows  that  there  is  a  difference  in  their  planes  or  • 
difference  of  '*  slope.''  The  shoals  more  inclined,  the  pools  less  so.  That  is,  the 
low- water  service  is  a  series  of  planes,  making  angles  more  or  less  with  each  other. 

If  we  follow  the  creek  down  to  the  old  milldam  we  find  on  our  way  that  when  we 
oome  to  the  head  of  the  "mill  pond"  the  creek  just  above  is  flowing  on  as  if  there 
were  no  dam  across  the  creek  and  no  pond  there.  If,  on  reaching  the  datn,  we  esti- 
mate the  pond  to  be  1  mile  lou^  and  find  the  dam  to  be  8  feet  high,  observing  th^ 
surface  of  the  pond  to  be  practically  level,  we  infer  that  the  slope  of  the  channel  is 
about  8  feet  to  the  mile.  That  is,  the  dam  does  not  in  any  way  affect  the  flow  of  the 
creek  above  the  point  at  which  a  horizontal  line  laid  on  the  surface  of  the  pond 
reaches  the  bottom  of  the  creek  above. 

We  have  seen  such  floods  come  down  the  creek  as  to  cause  the  shoals  to  disappear^ 
even  the  pool  below  the  dam  was  filled  and  the  Avater  ran  smooth  over  the  dam.  The 
dam  is  but  a  greater  shoal  in  the  creek.  From  this  we  learn  that  while  the  low 
water  lies  in  a  series  of  planes,  more  or  less  inclined,  the  effort  of  the  water  B»}^ 
rises  is  to  assume  a  uniform  plane,  and  its  nearest  approximation  of  such  plane  is  iti 
high- water  line 
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it  is  plain  that  no  water  runs  throagh  the  pool  below  the  dam  that  does  not 
r  it,  though  it  is  wider  and  many  times  deeper  than  a  cross  section  on  the 
uld  show.  And  it  is  just  as  plain  that  all  the  water  that  runs  over  the  dam 
rongh  the  jpool^  and  that  it  takes  a  certain  depth  of  water  on  the  dam  to 
he  pool  ana  maintain  the  uniform  plane  of  the  high-water  line,  and  that  no 
kl  oepth  on  the  dam  can  raise  the  pool  above  that  plane. 
)  creek  we  have  the  river,  differing  only  in  such  exai^gerated  features  as  art  has 
>d.  If  we  now  turn  to  the  Mississippi  River,  we  find  the  gauge  reading  of  high 
s  follows:  Cairo,  52  feet;  New  Madrid,  47  feet:  Cottonwood  Point,  37  feet; 
,  33  feet ;  Memphis,  35  feet,  and  Helena,  48  feet.  This  shows  ns  very  plainly  that 
a  long  shoal  between  Cairo  and  Helena,  built  up,  doubtless,  by  Ions  ages  of 
overflow.  To  understand  this  it  is  only  necessary  to  remember  that  the  work- 
e  of  water  is  proportional  to  its  depth  multiplied  into  its  velocity.  Anything 
ries  either  or  both  of  these  factors  varies  that  force.  Now,  that  force  is  per- 
y  occupied  in  an  effort  to  remove  matter  from  a  higher  to  a  lower  plane,  and 
vrorks  to  its  fn^  capacity ;  as  it  finds  the  banks  and  bars  of  the  river  an  easy 
goes  loaded. 

rerflow  reduces  both  the  depth  and  velocity — the  depth  by  so  much  as  is  due  to 
ime  of  outflow,  the  velocity  by  so  much  as  is  due  tu  the  reduced  depth  added 
iflnence  of  the  cross  or  counter  current  of  the  overflow.  Thus  is  the  force 
,  which  at  once  drops  so  much  of  its  load  as  is  due  to  that  reduction,  and 
.re  built  along  and  below  outflows. 

ihoal  between  Cairo  and  Helena  is  distinctlv  shown  by  a  profile  of  the  zero 
;auges,  and  if  the  profile  be  extended  it  will  show  the  river  to  be  composed 
ies  of  pools  and  shoals  to  New  Orleans  just  as  we  have  seen  in  the  creek, 
amining  the  record  of  the  reading  of  the  gauges  from  Cairo  to  Plelena  for  a 
of  years  we  find  that  the  water  rises  faster  at  Cairo  and  Helena  than  at  any 
stween;  that  is,  as  a  rise  comes  on  the  pools  fill  up.  Under  the  same  con- 
the  relations  between  these  gauges  continue  up  to  40  feet  at  Cairo,  which  gives 
3  feet  at  Memphis  and  40  feet  at  Helena.  Up  to  this  line  the  river  is  practi- 
not  strictly  within  its  banks,  and  the  gauges  show  that  12  feet  at  Cairo 
feet  at  Memphis  and  12  feet  at  Helena.  Above  that  line  the  outflow  disturbs 
ition.    The  next  12  feet  at  Cairo  gives  but  5^  feet  at  Memphis  and  5  feet  at 

»e  that  3}  feet  of  this  9  feet  due  at  Memphis  to  this  last  12  feet  at  Cairo  has 
er  the  bank.  If  restrained  between  banks  52  feet  at  Cairo  would  give  39  feet 
phis,  less  whatever  may  be  due  to  increased  velocity  due  to  3^  feet  increased 

This  is  all  the  extremists  can  claim. 

rhy  does  the  5^  feet  at  Memphis  which  has  remained  in  the  channel  make  but 
t  Helena  and  not  7^^  feet  as  heretofore?  Plainly  because  the  Helena  Pool  has 
I  40  feet  on  that  gauge  and  is  delivering  over  the  next  shoal  below  the  water 
mes;  that  is,  the  conditions  of  a  uniform  plane  have  been  established  at  40 
that  gauge.  Thereafter  a  1-foot  rise  at  Memphis  makes  1  foot  at  Helena: 
rhen  the  restrained  flood  of  52  feet  at  Cairo  makes  39  feet  at  Memphis  it  will 
)  feet  at  Helena,  and  can  make  no  more.  Hence,  having  the  St.  Francis  Basin 
:an  not  raise  tl^e  hi<^h-water  line  a  foot  at  Helena,  but  will  doubtless  restrain 
tly,  which  reduction  will  continue  as  the  shoals  are  scoured  out  by  the  re- 
i  flood. 

tenths  of  all  the  water  that  heretofore  has  flooded  the  8t.  Francis  Basin  left 
)r  between  Point  Pleasant  and  Bear  Bayou,  a  distance  of  66^  miles.  That 
n  leveed,  and  the  next  flood  will  doubtless  show  a  higher  water  line,  due  to 
trained  outflow.  This  increased  height  of  water  line  has  been  called  an 
maU'  rise,  due  to  the  restraint — a  secondary  wave  on  top  of  the  primary 
and  for  evident  reason  it  must  subside  more  rapidly  than  the  primary  wave. 
[  say  52  feet  at  Cairo  can  never  make  39  feet  at  Memphis  nor  49  feet  at  Helena. 

this  conclusion  it  is  unnecessary  to  discuss  the  results  from  closing  the  8t. 
I  Basin  npon  the  river  below  (they  are  prepared  for  48.8  feet  at  Helena)  fiir- 
ftn  to  say  that  it  will  be  very  much  to  their  advantage  in  this,  that  it  will 

the  high  water  period  by  from  ten  to  forty  days.  It  is  not,  as  a  rule,  the 
of  the  water  that  breaks  levees,  but  the  long-continued  pressure ;  that  is,  it 
t  run  over  levees,  but  works  its  way  through. 

u  ask  why,  if  this  be  true,  the  contention  that?  now  exists  from  Helena  to  the 
gainst  closing  the  St.  Francis  front,  and  why  do  the  engim^ers  sustain  that 
ion  f  I  confess  it  is  not  easy,  from  my  standpoint,  to  answer  that  with  the 
ition  its  importance  demands. 

.  great  many  years  these  people  have  been  building  levees.  They  have  closed 
lib  after  another.  In  each  case  there  were  not  wanting  prophets  who  pre- 
bhe  most  calamitous  results  to  follow,  and  those  whose  interests  were  to  be 
I  became  their  ready  followers.  As  one  prediction  failed  it  was  transferred 
lext  case  and  their  following  increased  by  those  to  be  affected  until  the  whole 

seized  by  a  nervous  apprehension  of  an  imaginary  calamity,  and  this  not« 


I 
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withBtanding  the  fact  well  known  to  them  that  closing  the  Yazoo  front  for  mon 
than  60  miles  above  did  not  raise  the  high- water  line  one  foot  at  Helena,  nor  did 
closing  the  whole  front  of  the  great  Yazoo  Basin  raise  the  high-water  line  one  foot 
at  Vicksburg. 

Their  predictions  having  failed  up  to  this  time,  they  now  turn  their  attention  to 
the  St.  Francis  front  with  renewed  energy.  They  determined  that  that  front  sbonld 
not  be  leveed  until  thev  were  certain  of  their  own  safety,  while  they  have  no  idea 
what  will  give  that  saiety.  If  their  levees  were  built  10  feet  higher  and  some  new 
prophet,  or  some  old  one  not  yet  exhausted,  should  raise  the  cry  of  impending  ruin 
''the  fat  would  be  in  tlie  fire  again." 

Their  scheme  to  prevent  closing  the  St.  Francis  front  was  to  exhaust  the  lato 
appropriation  by  the  Government  for  levees  by  exorbitant  demands  upon  it.  If 
they  could  exhaust  that  one  they  could  exhaust  the  next,  if  any,  and  so  on. 

Bufc  to  exhaust  the  appropriation  they  wereveorely  in  need  of  some  fact  upon 
which  to  base  their  claims  before  the  Mississippi  River  Commission.  That  fact  tney 
produced  in  the  shape  of  an  **  abnormal''  rise  of  4  feet  in  the  river,  due  to  the  cloBiue 
on  a  few  miles  of  a  gap  in  the  White  River  front.  No  matter  if  the  river  was  but 
1.4  feet  above  the  danger  line  and  the  outflow  could  not  have  been  1  per  cent  of  the 
volume  that  passes  over  the  front  at  very  hi^h  water:  no  matter  if  closing  the 
Yazoo  front  ot  twenty  times  the  outflow  restrained  by  the  White  River  levee  pro- 
duced an  abnormal  rise  of  4  feet  nowhere ;  no  matter  if  closing  any  other  basin  W 
produced  no  such  abnormal  rise ;  no  matter  if  credulity  was  taxed  to  a  point  at 
which  reason  revolted,  it  was  a  necessity  in  their  case,  which  was  nrged  by  sneh 
earnest  persistence  before  the  commission  as  to  cause  them  to  assume  a  waiting 
attitude  as  to  the  St.  Francis  front. 

Is  it  surprising  that  the  engineers,  who  a  few  years  before  held  a  convention  in 
Memphis  to  urge  upon  the  citizens  of  the  St.  Francis  Basin  to  organize  and  bnild 
that  levee,  not  only  for  their  own  protection,  but  also  for  the  protection  of  the  whole 
levee  system  below  by  reducing  their  high- water  period,  should  discard  all  former 
experience,  abandon  their  lines  of  reasoning,  and  surrender  their  iadgment  to  that 
nervous  apprehension  of  calamity  which  pervades  all  classes,  of  which  Colonel  Sater, 
Corps  of  Enffineers,  U.  S.  A.,  member  or  the  Mississippi  River  Commission  and  preii- 
dent  of  the  Missouri  River  Commission,  than  whom  no  one  is  more  competent  to 
speak  on  any  subject  relating  to  the  Mississippi  River,  says  (see  Report  of  Miani' 
sippi  River  Commission  to  first  session  Fifty-fourth  Congress,  Appendix  I) :  ***  *  * 
The  great  progress  made  of  late  years  in  levee  construction,  coupled  witJi  the  prob* 
ability  that  in  a  few  years  the  system  will  be  substantially  completed,  has  naturally 
aroused  much  interest  throughout  the  whole  valley  of  the  Lower  Mississippi.  The 
increased  flood  heights  due  to  this  artificial  restraint,  although  fully  expected  and 
predicted  beforehand,  have  nevertheless  created  much  anxiety  amons  those  persoiu 
who  are  personally  interested  in  the  matter  and  have  aroused  much  appreheniloa 
as  to  what  the  final  outcome  will  be.  This  feeling  is  by  no  means  oonfin^  to  igno- 
rant persons,  professional  alarmists,  and  cranks,  but  affects  also  so  many  persons  of 
intelligence  and  influential  position  that  some  expression  of  this  feeling  in  the  shape 
of  adverse  legislation  is  much  to  bo  apprehended.  This  being  the  case,  it  seems  to 
me  to  be  the  imperative  duty  of  the  commission  to  prepare  fpr  such  a  contingenc; 
beforehand  and  to  avert,  if  possible,  such  action  by  such  a  statement  of  facts  as 
will  serve  in  some  measure  to  relieve  the  public  mind.  In  a  general  way  it  has  been 
shown  that  the  large  increase  of  flood  height  has  been  mainly  confined  to  inter- 
mediate points  along  the  great  swamp  basins.  At  the  lower  end  of  these  basins  it 
has  been  slight,  as  for  instance  at  Vicksburg.  The  only  feature  of  uncertainty 
which  now  remains  is  to  the  effect  of  leveeing  the  St.  Francis  Basin.  That  this  will 
increase  flood  heights  at  Memphis  and  all  points  above  there  seems  certain,  but  so 
far  as  concerns  the  river  below  Helena  there  is  this  much  to  be  said :  All  of  the  water 
which  reaches  the  main  stream  above  the  junction  of  White  River  now  passes 
Helena  between  levees,  and  hence  has  probably  produced  its  maximum  effect 
There  seems  little  reason  for  thinking  that  the  height  reached  in  1886  will  be  mneb 
exceeded  by  any  such  floods  as  heretofore  experienced."     *     •     ♦ 

I  wish  to  add  that  since  our  levees  have  assumed  such  proportions  as  to  be  verf 
costly  their  permanency  becomes  a  question  of  much  concern. 

As  long  as  the  flood  which  drops  more  or  less  of  its  load  along  convex  shores  and 
is  able  to  reload  from  the  condave  banks  easier  than  from  the  bottom,  the  caving  of 
the  banks  must  continue  and  the  deepening  of  the  channel  by  scour  must  be  retarded. 
Some  method  of  controlling  the  current  so  as  to  protect  the  banks  has  long  been  an 
evident  necessity  to  the  levee  system.  The  revetment  idea  at  first  inspired  some 
hope,  but  it  was  soon  seen  that  its  cost  and  want  of  permanency  would  confine  it  to 
a  few  points  where  immediate  relief  was  needed,  and  there  to  such  an  extent  only  at 
would  permit  of  frequent  rebuilding.  As  a  project  to  control  the  river  to  such  an 
extent  as  to  protect  the  levees  it  was  impracticable  and  doubtless  never  intended  by 
the  commission.  It  partook  too  much  of  that  strategy  which  attacks  an  enemy  in  hii 
own  strongholds.    It  was  therefore  with  much  satisfaction  that  we  saw  the  dredging 
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'table  dike  idea  introduced,  which,  if  wisely  applied,  will  not  only  effect  the 
ns  of  the  channel,  so  much  desired,  bat  in  that  very  act  throw  the  current 
the  convex  shores,  cut  off  the  bar  and  build  up  the  concave  bank.  The 
hing  is  to  set  the  current  into  the  '^middle  of  the  road''  and  keep  it  there, 
tful  am  I  of  this  project  that  I  bespeak  for  it  whatever  support  your  official 
I  may  enable  you  to  give  the  commission, 
eepectfully,  your  friend,  H.  N.  Pharr. 


Officb  Chief  Engineer,  St.  Francis  Lever  Board, 

West  Memphis,  Ark,j  Augvst  24,  1896. 
D.  McCuixbcH, 

Marianna,  Ark, 

>EAR  Friend  :  I  herewith  hand  you  a  paper  intended  to  be  a  compliance  with 
juest  that  I  furnish  you  with  my  views  of  the  results  of  closing  the  St.  Francis 

e  endeavored  to*  avoid  technicalities.  I  am  pleased  to  know  that  I  am  sus- 
in  my  opinion  by  such  eminent  authorities  as  Colonel  Suter,  whom  I  have 

and  Judge  Taylor,  who,  in  his  address  before  the  Deep  Water  Convention 
L,  discussed  the  whole  question  of  abnormal  rises  most  intelligently,  and,  as 
itless  reflected  the  opinion  of  the  board,  we  thought  it  unnecessary  to  go  into 
ment  to  refute  the  assertions  made  and  deductions  claimed  by  the  lower  dis- 
md  were  greatly  surprised  by  the  action  taken  by  the  commission, 
at  action  affects  most  vitally  nearly  one-half  of  your  entire  district,  the  com- 

could  not  think  it  impertinent  in  you  to  take  some  notice  of  the  allotment 

inderstand  the  situation  fully — how  the  discrimination  against  our  district 
boldened  our  enemies  and  discouraged  our  friends  to  such  an  extent  as  to 
very  much  our  credit  and  threaten  the  integrity  of  our  organization,  than 
lo  greater  calamity  could  befall  us. 

tinndred  thousand  dollars  would  build  our  levee  to  a  safe  point  below  West 
is,  which  would  protect  a  very  large  part  of  our  district  and  relieve  more  or 
remainder. 

ig  that  you  may  have  some  opportunity  to  aid  us  in  our  appeal  to  the  com- 
K>r  reallotment, 
remain  your  friend,  H.  N.  Pharr, 

Chief  Engineer  St  Francis  Levee  DistHct. 


Office  Chief  Engineer  St.  Francis  Levee  Board, 

West  Memphis,  Ark,,  January  15,  1897. 
L.  Gillespie, 
'resident  Mississippi  River  Commission,  Army  Building,  Neto  York  City, 

NEL :  In  support  of  my  former  arguments,  showing  that  closing  the  St.  FTan- 
t  could  not  affect  materially  the  Helena  gauge,  I  herewith  submit  the  gauge 
B  of  the  floods  of  1890,  1891,  1892,  and  1893,  in  tabular  form,  arranged  to 
me,  for  Cairo,  Memphis,  and  Helena :  also  the  result  of  discharge  observa- 
nilarly  arranged  for  1882,  1892,  and  1893,  as  far  as  simultaneous  observations 
>  points  will  permit. 

ad,  upon  examination  of  these  gauge  readings,  that  Cairo  exceeds  Helena 
rom  low  water  to  10  feet,  at  which  stage  they  are  about  even ;  Helena  stead- 
L8  on  Cairo  gauge  from  10  to  30  feet ;  from  30  to  37  feet  Cairo  gains  all  it  has 
d  passes  Helena  j|[auge.  Helena,  at  37  feet  on  its  gauge,  abandons  Cairo 
es  a  ratio  of  equality  with  Memphis.  This  it  holds  up  to  44  feet  on  its  gauge, 
h  time  it  begins  to  feel  the  return  flow  from  the  St.  Francis  Basin,  and  at 
creases  its  rate  of  rise  independent  of  Memphis  or  Cairo. 
»  aberrations  within  certain  limits  are  evident  the  relations  are  sufficiently 
I  to  establish  the  general  law  as  above  laid  down.  The  exceptions  appear 
when  the  river  is  subjected  to  several  low  waves  (between  20  and  40  feet) 
Iff  each  other  in  quick  succession,  the  succeeding  wave  overlapping,  to  some 
the  preceding  one.  It  is  from  the  ^auge  readings  for  these  waves  that  such 
elations  have  been  found  as  to  indicate  that  the  Helena  gauge  generally,  if 
uriably,  exceeds  the  Cairo  gauge,  from  which  it  has  been  argued  that  if  the 
Qcis  Basin  was  closed  the  Helena  gauge  would  preserve  these  supposed  rela- 
ith  the  Cairo  gauge  to  its  maximum,  giving  63  feet  on  the  Helena  gauge. 
I  Townsend,  Corps  Engineers,  United  States  Army,  lately  in  charge  of  the 
listrict,  put  forward  this  view  with  some  persistency.  His  purpose  was  to 
lat  the  St.  Francis  front  should  not  be  closed  until  an  impossible  amount  of 
ad  been  done  below.  He  says:  "It  would  require  for  the  Lower  Yazoo  dis- 
000,000  cubic  yards  to  raise  it  4  feet  (the  height  he  estimates  neceMary  t'O  hold 
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the  St.  Francis  water),  more  than  its  people  have  been  able  to  pnt  np  in  twenty 
years/'  and  of  course  a  proportional  amoant  for  all  other  districts,  according  U) 
their  length.  The  life  of  a  levee  is  estimated  at  twenty  years.  In  twenty  years  thej 
will  have  to  rebuild  all  their  present  levees,  which  it  has  taken  them  twenty  yean 
to  build.  When,  then,  are  they  to  add  this  20,000,000  cubic  yards  or  twenty  yean' 
work  f    I  say  it  is  an  impossibility. 

The  conclusions  arrived  at  by  (Japtain  Townsend  appear  to  have  been  especially 
gratifying  to  riparian  owners  and  others  below  us,  who  contemplate  with  satisfac- 
tion the  idea  of  leaving  the  large  area  of  this  basin,  lying  in  the  heart  of  our  coqd- 
try,  unprotected ;  and  the  thousands  of  homes,  farms  and  many  villages  to  be  devas- 
tated, lest  closing  it  should  do  what  closing  no  other  basin  has  done — raise  the  high- 
wat«r  line  hundreds  of  miles  away  from  the  point  of  restraint  of  flood  to  such  an 
abnormal  height  as  heretofore  unheard  of  anywhere.  Their  selfishness  in  this  cer- 
tainly entitles  them  to  assert  great  claims  to  haman  nature. 

It  was  our  purpose  to  review  as  briefly  as  possible  some  of  the  arguments  and  cod 
elusions  of  Captain  Townsend.  For  this  purpose  we  have  carefully  studied  hii 
papers,  submitted  to  your  honorable  commission,  as  contained  in  your  reports,  fiat 
we  confess  that  we  are  wholly  incompetent  to  cope  with  an  engineer  who  conceivei 
water  to  flow  in  column ;  that  water,  whether  in  a  river,  a  pipe,  or  a  pump,  flows  by 
the  same  laws;  that  the  force  which  generates  motion  in  a  stream  is  ''anresson 
applied  at  one  end  of  the  column  and  opposed  by  a  pressure  at  the  other  end;^'  that 
water  uninfluenced  by  mechanically  applied  force  flows  in  filaments;  that  dammlnf 
up  water  is  loss  to  it«  potential,  an  expenditure  of  energy,  etc.  Therefore,  we  pas 
much  that  he  has  said  on  the  subject  to  get  to  his  discussion  of  the  return  flow  of  tbe 
St.  Francis. 

He  sa^s  that  ''after  a  time  the  water  that  has  overflowed  acts  like  a  levee  in 
restraining  more  water  in  the  river  channel  and  the  flood  surface  rises,  and  no  matter 
how  mnch  energy  is  lost  through  the  forests  and  underbrush  the  St.  Francis  River 
still  retains  sufficient  force  to  climb  on  top  of  the  flood  wave  that  passes  its  moatb.'' 
If  he  was  correct  in  this,  we  might  well  rest  our  contention  that  closing  ttie  SL 
Francis  front  can  not  raise  the  high- water  line  at  Helena  upon  his  own  coucla8ioD>. 
But  we  can  not  rest  upon  such  a  foundation  of  error  as  this. 

His  first  assertion  here  is  not  supported  by  either  experience  or  reason.  No  one 
has  seen  ''the  water  that  has  overflowed  acting  as  a  levee  restraining  more  water io 
the  river,  causing  the  flood  surface  to  rise.''  There  is  no  equilibrium  of  pressnie 
between  the  flood  in  the  channel  and  slack  water  in  the  basin.  The  flow  is  always 
from  or  to  the  river  as  it  is  rising  or  falling. 

Along  the  river  front,  where  levees  are  in  near  vicinity,  the  water  on  the  bank,  held 
by  the  levees,  rises  and  falls  readily  with  the  river,  and  may  have  the  appearance  of 
restraining  the  flood  to  a  casual  observer,  but  a  moment's  reflection  should  show  any- 
one that  that  water  was  held  there  by  the  levee,  and  any  restraint  it  ofi*ered  theflood 
was  due  to  the  influence  the  force  of  the  levee  transmitted  through  that  water.  Ai 
to  the  overflow  unrestrained  by  levee  in  the  basin.  Admit  it  possible  for  a  flood  at 
some  stage  to  fill  the  basin  to  a  horizontal  line  tangent  to  its  surface  (the  flood  could 
not  raise  the  basin  above  that  line) .  Now  give  the  flood  but  one  more  foot  elevatioDf 
and  what  becomes  of  that  footf  It,  of  course,  goes  out  over  the  top  of  the  wat^ 
into  the  basin.  Hence  the  water  in  the  basin  can  never  act  as  a  levee  to  restarainmon 
water  in  the  river  channel  and  cause  the  flood  surface  to  rise.  This  is  not  pertinent 
to  the  subject  in  hand,  yet  I  think  it  worth  while  to  eliminate,  as  far  as  possible,  the 
erroneous  and  confused  ideas  by  which  the  subject  has  been  enshrouded. 

His  second  assertion,  that  no  matter  how  much  energy  is  lost  through  the  forests 
and  underbrush  the  St.  Francis  River  still  retains  sufficient  force  to  climb  on  top  of 
the  flood  that  passes  its  mouth,  shows  a  still  greater  lack  of  thorough  consideratioo 
of  the  subject.  The  water  of  the  overflow  loses  no  energy  by  its  impingement 
against  the  forests  and  underbrush.  Every  obstacle  to  the  flow  of  that  wat«r,  if  but 
a  twig,  impedes  its  flow,  and  whatever  impedes  its  flow,  however  little,  by  that 
much  dams  it  up  and  adds  to  its  potential  or  head.  This  accumulation  continues 
until  the  water  attains  such  height^  such  weight,  as  to  force  itself  through  these 
obstructions  with  increased  velocity.  It  crosses  the  Little  Rock  and  MempDis  Bail- 
road  4  feet  higher  than  the  maximum  gauge  at  Memphis,  raising  the  water  at 
Madison  18  feet  in  one  day. 

Of  course  the  Mississippi  River  on  one  side  and  the  St.  Francis  River  on  the  other 
draw  ofi"  the  edges,  so  that  the  high-water  line  from  Memphis  to  Madison  is  a  cnrrc, 
with  a  verse  sine  of  4  feet,  while  the  accumulation  higher  up  the  basin  is  doubt- 
less much  more,  for  here  it  has  begun  to  feel  the  draw  of  its  debouche,  and  with 
accelerating  velocity  flows  on  to  the  river,  giving  the  second  impulse  to  the  Helena 
gauge  and  carrying  it  to  its  maximum. 

It  is  this  accumulation  in  the  basin  that  gives  to  Helena  a  higher  reading  thani^ 
due  to  the  Cairo  gauge,  and  higher  than  it  would  be  if  the  St.  Francis  front  were 
closed. 
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To  illustrate  the  results  of  this  accumulation — damniing  up  of  such  a  vast  voluuie 
of  water  in  that  h.isin — lot  us  suppose  a  levee  built  to  a  horizontal  line  along  the 
western  bank  of  the  Mississippi  Kiver,  40  feet  above  the  common  surface  at  the 
mouth  of  the  St.  Francis  Kiver,  the  lower  end  resting  on  Crowley's  Ridgo,  the  other 
end  would  reach  the  ground  near  Memphis.  Let  a  great  flood  pour  into  the  basin 
until  it  reaches  the  top  of  our  40-foot  levee.  Let  this  levee,  which  would  be  75  feet 
high  across  the  channel  of  the  St.  Francis  and  a  mile  on  each  side,  be  swept  out  and 
that  reservoir  of  40  feet  of  water  turned  loose  on  the  alluvial  basin  below.  It  would 
sweep  it  to  the  Gulf.  Then,  it  is  only  in  degree  that  this  differs  from  the  conditions 
in  the  St.  Francis  Basin  during  every  maximum  flood  in  the  river. 

But  we  are  told  that  great  abnormal  floods  will  follow.  We  have  heard  but  little 
of  abnormal  floods  heretofore,  though  many  of  the  great  basins  have  been  closed, 
and  there  is  not  enough  data  yet  collected  respecting  these  abnormal  floods  upon 
which  to  form  a  satisfactory  opinion,  but  wo  submit  that  the  effect  of  a  crevasse 
is  the  converse  of  that  of  a  restrained  outflow  of  equal  quantities.  Reverse  and 
invert  the  crevasse  and  we  have  an  abnormal  rise. 

Returning  to  the  tables  hereto  attached,  and  examining  flrst  the  tables  of  gauge 
relations,  Table  I  shows  that  on  January  5,  1890,  a  wave  reached  Cairo,  which  then 
had  23.2  feet  on  its  gauge,  giving  17.8  feet  at  Memphis  and  24.1  feet  at  Helena.  This 
wave  reached  its  maximum  at  43.7  feet  at  Cairo  on  the  20th,  having  risen  20.5  feet  in 
fifteen  days.  Memphis  and  Helena  each  reached  their  maximum  eight  days  behind 
time,  on  the  28th  (Cairo  time),  at  a  reading  on  their  gauges  of  33.1  and  42.1  feet, 
respectively,  having  risen  in  twenty-three  days  at  Memphis  15.5  feet  and  at  Helena 
18  feet.  Cairo  then  fell  10.6  feet,  to  33.1,  on  February  7,  and  Memphis  and  Helena 
reached  their  minimum  the  same  dav,  at  24.4  and  39.5  feet,  respectively,  a  fall  of  8.9 
ibet  for  Memphis  and  2.6  feet  for  Helena. 

On  the  8th  of  February  a  second  rise  reaches  Cairo  on  its  33.1-foot  gauge,  and  in 
eight  days  rose 8.8  feet,  to  41.9,  on  that  gauge.  Memphis  and  Helena  reached  their 
maximum  a  day  late,  at  32.6  and  41.9  feet,  respectively,  Memphis  rose  in  nine  days 
.  8.2  feet,  but  0.9  of  a  foot  less  than  Cairo,  while  Helena,  in  the  same  time,  rose  but 
2.4  feet.  From  the  16th  to  the  24th  Cairo  fell  7.5  feet,  to  34.4,  while  Memphis,  to  the 
same  date,  fell  in  seven  days  but  2.5  feet,  and  Helena  reached  its  minimum  of  40.6 
feet  on  the  23d  of  February,  a  fall  of  but  1.3  feet  to  Cairo's  7.5  feet.  I  ask  your  par- 
ticular attention  to  this,  for  it  shows  that  these  low  waves  following  each  other  in 
quick  succession  give  an  abnormal  condition  to  the  river,  and  blending  as  they  go, 
play  havoc  with  gauge  relations. 

On  February  24  the  big  wave  of  that  year  reached  Cairo,  found  34.4  feet  on  that 
gauge,  and  rose  14.4  feet  in  sixteen  days,  to  48.8  feet,  its  maximum.  Memphis 
readied  its  maximum,  35.6  feet,  a  rise  of  5.5  feet,  a  day  later,  while  Helena  con- 
tinned  to  rise  fourteen  days  longer  and  reached  47.7  fe^t,  3.4  feet  of  this  came  out  of 
the  St.  Francis  Basin.  This  table  shows,  upon  further  examination,  the  relation 
l>etween  Helena  and  Memphis  is  much  closer  than  that  between  Helena  and  Cairo, 
the  big  rise  giving  a  ratio  of  unity. 

Table  II,  gauge  relations  between  Cairo,  Memphis,  and  Helena,  for  1891,  shows 
more  plainly  the  sympathy  between  the  Memphis  and  Helena  gauges  and  disproves 
the  assertion  that  llelena  holds  a  ratio  of  unity  with  Cairo  up  to  the  overflow  stage. 
If  there  is  a  ratio  of  unity  between  them  at  any  time  during  this  flood  it  is  while 
Cairo  is  above  the  overflow  stage,  but  even  then  it  does  not  exist  strictly. 

This  ratio  between  Memphis  and  Helena,  as  shown  by  this,  is  not  unity  invariably, 
but  as  nearly  so  as  that  between  any  two  gauges  on  tbe  river. 

I  consider  a  fnrthcr  discussion  of  this  table  unnecessary  and  ask  vour  attention  to 
Table  III,  gauge  relations  between  Cairo,  Memphis,  and  Helena  for  flood  of  1892. 
Here  we  see  that  during  the  flood  of  that  year,  beginning  on  the  22d  of  March  to  the 
12th  of  April,  twenty-one  days,  Cairo  rose  from  25.5  feet  to  45.8,  or  20.3  feet;  Mem- 
phis rose  from  19.5  to  33.4  feet,  or  13.9  feet,  and  Helena  rose  from  28  to  42.3  feet,  or 
14.3  feet.  That  is,  in  the  twenty -one  days  Cairo  rose  6.4  feet  more  than  Helena,  and 
Helena  0.4  of  a  foot  more  than  Memphis.  Here  a  fall  or  1.9  feet  at  Cairo  disturbed 
the  gauge  relations.  Here  we  see  a  ratio  of  unity  between  Helena  and  Memphis, 
and  not  oetween  Helena  and  Cairo. 

Referring  to  Table  IV  we  find  Cairo  and  Helena  running  fairly  together  to  24.3  feet 
at  Cairo  on  February  11,  1893.  Here  Helena  goes  ahead  and  takes  a  ratio  of  unity 
with  Memphis  and  holds  this  ratio  to  its  Memphis  maximum  stage. 

The  second  rise  of  this  year  (1893),  from  April  11  to  May  8,  shows  very  distinctly 
tbe  close  relation  between  Helena  and  Memphis.  On  the  8th  of  May  Cairo  reached 
its  maximum,  49.3  feet,  having  risen  in  the  twenty-seven  days  25.2  feet.  Memphis 
rose  in  the  same  time  16.3  feet  and  H(>lena  rose  16.3  feet. 

Memphis,  by  a  rise  of  0.1  of  a  foot  the  next  day,  May  9,  reached  its  maximum  of 
that  flood,  while  Helena  reached  its  maximum,  47.9  feet,  twelve  days  later.  It  was 
thirteen  days  from  the  date  that  the  crest  of  this  wave  passed  Cairo  until  it  passed 
Helena^  a  sufficient  time  for  it  to  have  reached  the  Gulf,  had  it  been  restrained  to 
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the  channel  along  the  St.  Francis  front.    Cairo  had  fallen  12  feet  when  Helena 
reached  its  maximum. 

These  gauge  relations  prove  conclnsively  the  tmth  of  my  contention,  that  the 
Helena  gauge  does  not  maintain  any  certain  relation  with  the  Cairo  gauge,  but  does 
hold  very  close  relations  with  the  Memphis  gauge  from  30  feet  on  its  gauge  until 
Memphis  reaches  its  maximum  rending,  which  gives  about  44.5  feet  at  Helena,  at 
which  stage  Helena  discharges  the  greatest  iiood  that  passes  Memphis,  and  that,  if 
closing  our  front  should  raise  Memphis  3  feet — an  impossibility — Helena  would  dis- 
charge it  on  less  than  48  feet,  her  present  high- water  reading. 

In  further  conilrmation  of  this,  see  Table  V,  discharge  relations  between  Cairo, 
Memphis,  and  Helena.  I  have  referred  the  Columbus  discharge  to  the  Cairo  guage 
and  take  Fulton  for  Memphis.  This  shows  that  the  maximum  Hood  of  1882  at  Cairo 
was  1,558,000  cubic  feet  per  second,  which  gave  the  same  discharge  at  Helena  to  47.1 
feet  on  that  gauge,  its  highest  reading. 

Referring  to  Table  VI,  discharge  relations  between  Cairo,  Memphis,  and  Helena 
floods  of  1892  and  1893— iirst,  in  ls92,  the  Cairo  gauge  to  a  maximum  reading  of  48,3 
feet  gave  a  discharge  of  1,398,000  cubic  feet  per  second.    This  gave  on  Memphit 
gauge  34.2  feet  and  a  discharge  of  1,288,000  oabic  feet,  which  indicates  an  overflow 
of  110,000  cubic  feet  per  second  at  that  stage.     Second,  for  1893,  the  first  (February) 
rise  gave  a  maximum  gauge  at  Cairo  of  44.9  feet  with  a  discharge  of  1,363,000  cabie 
feet.    This  gave  on  Memphis  gauge  32.2  feet  and  a  discbarge  of  1,216,000  cubic  feet, 
indicating  an  overflow  (per  second)  of  147,000  cubic  feet.    The  second  flood  of  which 
observations  were  made  at  Cairo,  Memphis,  and  Helena  gave  a  maximum  gauge  at 
Cairo  of  49.3  feet  and  a  discharge  of  1,507,000  cubic  feet  per  second.     This  at  Mem- 
phis gave  a  gauge  of  34.6  feet  and  a  discharge  of  1,270,000  cubic  feet,  which  indicates 
an  overflow  between  Cairo  and  Memx>hi8  of  237,000  cubic  feet  per  second.     HeleDa, 
on  the  same  day,  at  43.7  feet  on  its  gauge,  gave  a  discharge  of  1,229,000  cubic  feet, 
41,000  cubic  feet  per  second  less  than  Memphis,  and  continues  to  rise  twelve  dayi 
longer  and  reaches  a  stage  of  47.7  feet  on  its  gauge,  with  a  discharge  of  1,487,000 
cubic  feet,  or  20,000  cubic  feet  only  less  than  tbe  maximum  discharge  of  Cairo  for, 
the  same  flood,  a  ciuantity  equal  to  that  due  to  about  0. 1  of  a  foot  rise  on  the  Helena 
gauge  at  that  stage. 

This  shows  that  closing  the  St.  Francis  Basin  csin  not  raise  the  high-water  mark 
at  Helena :  that  Helena  can  dischar^^e  the  greatest  flood  heretofore  known  at  about 
48  feet  on  its  gauge,  and  therefore  can  not  fi^d  anything  whatever  to  the  destructive 
force  of  a  flood  below  Helena,  in  awe  of  which  those  citizens,  taught  by  many  sad 
calamities,  stand. 

What  reason  then  can  be  assigned  for  longer  leaving  the  St.  Francis  Hasin  open! 
All  the  reasons  that  have  ax>i)Iied  to  closing  any  basin  on  the  river  apply  to  this,  and 
certainly  the  citixeus  of  tlie  seven  counties  in  Arkansas  and  three  in  Missouri,  which 
forui  the  Lower  St.  Francis  Hasin,  by  their  patient  endurance  and  heroic  struggles, 
while  waiting  until  the  lower  river  was  levied — as  it  was  the  announced  policy  of 
the  Government  to  build  from  below  upward — ^and  by  their  prompt  and  efficient 
labors,  unsurpassed  in  the  history  of  levee  building  on  that  river,  have  earned  for 
themselves  the  liberal  recognition  of  your  honorable  commission. 

I^urther,  I  might  urge  tbat  tbe  aid  you  have  heretofore  given  them  was  an  eame8t 
of  your  future  aid,  a  covenant  with  them,  that  you  would  continue  that  aid  as  liber- 
ally as  Congressional  appropriations  would  permit,  all  other  interests  in  your  care 
being  equally  well  provided  for.  There  was  no  suggestion  in  the  liberarallotment 
you  made  them  in  1892  that  you  would  withhold  further  efticient  ai«l  until  those 
impossible  and  unnecessary  results  claimed  had  been  attained,  or  until  ''existing 
levees  had  produced  their  maximum  efl'cct  in  enlarging  the  discharge  section. '' 

The  necessity  for  extending  our  levee  to  a  point  below  Memphis  is  so  urgent  that 
I  hope  I  may  be  pardoned  if  I  again  ask  that  our  allotment  out  of  the  next  appro- 
priation be  made  $200,000  to  secure  that  end. 

I  am,  very  respectfully,  your  obedi<'nt  vserv- ant, 

H.  N.  Pharr, 

Ckkf  Engineer  Lower  St,  Francis  Leree  Distriet. 
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TABLB  NO.  1. 


• 

8 

• 

i 
i 

• 

s 

Date. 

i 

8 

i 

1 

.9 

r3 

i 

a 

1 

Date. 

• 

1 

1 

{ 

■ 
• 

s 
bo 

0 

& 

i 

a 

^ 

'S 

0 

CB 

i 

.a 

^ 

& 

'C 

^ 

^ 

4 

4B 

U 

•c 

'S 

A 

4 

08 

S 

2 

s 

a 

g 
.2 

M^ 

2 

^ 

t 

1 

8 

"3 

"S 

« 

« 

0 

% 

"3 

-a 

« 

£ 

3 

'B 

o 

o 

s 

^ 

W 

w 

1 

0 

5 

S 

^ 

w 

m 

1880. 

1 

1890. 

fau.    5 

23.2 

17.8 

24.1 

i  Mar.    1.... 

42.4 

1.3 

32.9 

.5 

42.4 

.4 

8 

28.0 

4.8 

22.0 

4.2 

28.7 

4.6 

2.... 

43.6 

1.2 

33.2 

.3 

42.6 

.2 

10 

31.2 

3.2 

24.3 

2.3 

31.4 

2.7 

3.... 

44.6 

1.0 

33.6 

.4 

42.8 

.2 

13 

34.8 

3.6 

27.6 

3.3 

35.4 

4.0 

4.... 

46.5 

.9 

33.8 

.2 

43.0 

.2 

14 

34.6 

36.7 

6.... 

46.3 

.8 

34.2 

.4 

43.2 

.2 

15 

38.5 

3.7 

30.6 

2.4 

37.8 

2.4 

o» «  «  • 

47.7 

1.4 

34.8 

.6 

43.8 

.6 

18 

43.0 

4.5 

32.2 

2.2 

40.0 

2.2 

10.... 

48.0 

.3 

35.2 

.4 

44.1 

.3 

20 

43.7 

.7 

32.6 

.4 

40.8 

.8 

12.... 

48.8 

.8 

35.6 

.3 

44.3 

.2 

23 

43.5 

.2 

33.2 

.6 

41.6 

.8 

15.... 

48.2 

.6 

35.5 

.1 

44.7 

.4 

28 

42.2 

1.3 

33.3 

.1 

42.1 

.5 

18. . . . 

48.2 

.0 

35.5 

.0 

45.4 

.7 

31 

40.0 

2.2 

32.7 

.6 

42.0 

.1 

!             20.... 

47.5 

.7 

35.6 

.1 

46.2' 

.8 

Peb.    3 

36.5 

3.5 

30,6 

2.1 

41.1 

.9 

23.... 

46.7 

.8 

35.5 

.1 

47.5 

1.3 

5 

34.6 

1.9 

29.1 

1.5 

40.0 

1.1 

1            25.... 

46.6 

.1 

35.3 

.2 

47.7 

.2 

7 

33.1 

1.5 

24.4 

4.7 

39.5 

.5 

28... 

46.7 

.1 

35.3 

.0 

47.7 

.0 

10 

37.2 

4.1 

29.8 

6.4 

40.1 

.6 

28.... 

47.1 

.4 

35.3 

.0 

47.6 

.1 

13 

40.2 

3.0 

31.6 

1.8 

41.2 

1.1 

31.... 

48.2 

1.1 

35.5 

.2 

47.4 

.2 

15 

41.5 

1.3 

32.3 

.7 

41.6 

.4 

Apr.    3 

48.6 

.4 

35.5 

.0 

47.1 

.8 

18 

41.9 

.4 

32.5 

.2 

41.8 

.2 

6.... 

48.  G 

.0 

35.5 

.0 

47.  (> 

.1 

17 

8.8 

32.6 

.1 

41.9 

.1 

1              8.... 

47.7 

.9 

35.4 

.1 

47.1 

.1 

20 

39.0 

2.9 

31.4 

1.2 

41.4 

.5 

10.... 

45.8 

1.9 

35.2 

.2 

47.2 

.1 

23 

40.6 
40.8 

.8 
.2 

15.... 
20.... 

39.4 
34.0 

6.4 
5.4 

34.2 
29.2 

1.0 
5.0 

47.0 
43.7 

.2 

24 

34.4 

'4*6 

...... 

30.1 

i.3 

3.3 

26 

38.7 

4.3 

31.6 

1.5 

41.4 

.6 

28 

41.1 

2.4 

32.4 

.8 

42.0 

.6 

TABLE  NO.  2. 


1891. 

an.  26.. 

28.. 

31.. 

1.. 


*eb. 


21.9 
23.2 
26.1 
28.4 
31.7 
34.6 
37.5 
38.8 
39.3 
39.8 
40.2 
40.5 
40.8 
41.7 
43.1 
24 43.9 


3. 

5. 

8. 
10. 
11. 
12. 
13. 
14. 
15. 
18. 
21. 


lar 


27. 
2. 
5. 
9. 


45.2 
46.0 
46.2 
45.5 


1.3 

2.9 

2.3 

3.3 

2.9 

2.9 

1.3 

.5 

.5 

.4 

.3 

.3 

.9 

1.4 

.8 

1.3 

.8 

.2 

.7 


16.2 

17.8  , 

22.4 

23.5  ! 

25.6 
•>7  •) 

29.  0  ! 

29.9  I 
30.4 
30.6 
31.0 
31.1 
31.2 
32.0 
32.7 
33.0 
33.3 
33.8 
34.6 
34.6 


1. 
4. 


1.1 
2.1 


1.6 

1.8 
.9 
.5 
^  2 

'.A 
.1 
.1 
.8 
.  I 
.3 
.3 
.5 
.8 
.0 


22.8 
25.6 
30.6  , 
31.9 
34.3  I 
HU.2 
38.2 
39.0  I 
39. 'l  I 
39.6  ! 
39.9  , 


10.2 
40.4 
41.1 
41.7 
42.0 
42.2 
42.7 
43.3 
43.7 


2.8 
5.0 
1.3 
2.4 


.9 

.0 

.8 

.3 

.3 

.3 

.3 

.2 

.7 

.6 

.3 
0 

.5 
.6 
.4 


1891. 
Mar.  11. 
14. 
17. 
20. 
23. 
26. 
29. 
30. 
31. 

3. 

6. 

9. 
12. 
15. 
18. 
21. 
24. 
27. 
30. 


Apr. 


45.0 
44.6 
44.5 
44.4 
44.1 
43.2 
42.0 
41.9 
42.3 
44.1 
44.8 
44.2 
43.3 
43.1 
40.9 
38.8 
36.1 
34.2 
31.0 


.5 

34.7 

.1 

43.8 

.1 

.4     34.5 

.2 

44.0 

.2 

.  1'  1  34. 2 

.3 

44.3 

.3 

.1     34.0 

.2 

44.5 

.2 

.3  1  34.0 

.0 

44.7 

.2 

.9  i  33.7 

.3 

44.6 

.1 

1.  2     33.  8 

.1 

44.5 

.1 

.  1  '  33. 8 

.0 

44.4 

.1 

.4     33.7 

.1 

44.3 

.1 

1.8     33.4 

.3 

44.0 

.3 

.7 

33.7 

.3 

44.0 

.0 

.6 

33.  9 

.2 

44.0 

.0 

.9 

33.9 

.0 

43.9 

.1 

.2     33.6 

.3 

43.8 

.1 

2.2     33.2 

.4 

43.5 

.3 

2. 1     32. 1 

.1 

42.8 

.7 

2.  7     30.  0 

2.1 

41.6 

1.2 

1.9 

27.8 

2.2 

39.8 

1.8 

3.2 

24.8 

3.0 

37.0 

2.8 
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TABLE  NO.  8. 


Date. 


1892. 
Hsr.  8. 
11. 
14. 
17. 
20. 
21. 
22. 
25. 
26. 
27. 
28. 
29. 
30. 
81. 

1. 

2. 

3. 

4. 

6. 


Apr. 


23.7 
25.4 
27.5 
27.7 
26.4 

25.5 
28.6 
29.9 
30.8 
31.5 
32.2 
32.8 
33.4 
34.0 
34.7 
35.5 
36.6 
38.5 
40.2 


• 

s 

a 

• 

9 

« 

c;> 

bo 

A 

• 

a 

g 

§ 

;^ 

t« 

"O 

0 

A 

• 

s 

a 

S 

JS 

•3 

® 

« 

« 

O 

» 

;^ 

w 

1.7 

2.1 

.2 

1.3 

>   •  •  • 

.9 

3.1 

1.3 

.9 

.7 

.7 

.6 

.6 

.6 

.7 

.8 

1.1 


i 

flS 


16.9 
19.0 
20.3 
20.0 
19.3 
19.2 
19.5 
22.0 
22.7 
23.4 
23.9 
24.5 
25.1 
25.6 
26.1 
26.8 
27.8 
28.9 


1.9   29.9 


1.7 


30.6 


2.1 

1.3 

.3 

.7 

.1 

.3 

2.0 

.7 

.7 

.5 

.6 

.6 

.5 

.5 

.7 

1.0 

1.1 

1.0 

.7 


24.il 

26. 7| 

28.21 

28.  li 

27.7' 

27.61 

28.  o! 

30. 5{ 

31. 4> 

32.1 

32.8 

33.4 

34.1 

34.6 

35.4 

36.2 

37.3 

38.3 

39.1 

39.8 


2.3 
1.5 

.1 
.4 
.1 
.4 

2.5 
.9 
.7 
.  t 
.6 
.7 
.5 
.8 
.8 
1.1 
1.0 
.8 
.7 


S 


•a 


I 
i 

« 

a 
s 

« 

« 

« 


.0 
.2 
.0 
.2 
.0 
.1 
.0 
.3 
.1 
.1 
.1 
.2 
.0 


.6 

.4 

2' 

.0 

.li 

.11 
.1 

.2i 

.1 

.31 

.1' 

1.1 

1.0 


Date. 


1892. 
Apr.  9. 
12. 
15. 
18. 
20. 
23. 
25. 
26. 
27. 
28. 
29. 
30. 
May    3. 

6. 

7. 

8. 

0. 
10. 
18. 


9 

I 
I 


44.6 
45.8 
45.2 
44.6 
43.9 
46.5 
47.8 
48.1 
48.2 
48.3 
48.1 
47.7 
45.7 
40.3 
38.3 
36.1 
36.6 
86.5 


i 


S 

60 


S      JS 


4$ 

i 


A 


4.4 

1.2 

.6 

.6 

.7 

2.6 

1.3 

.3! 

•I'l 
.11 

.2i 

.4 

2.0 

5.4 

2.0 

1.2 

.5 

.1 


^ 


32.4 
33.4 
33.6 
34.2 
34.3 
84.2 
34.2 
34.4 
34.5 
34.5 
34.6 
34.6 
34.4 
33.8 
33.6 
33.0 
32.3 
31.8 
31.2 


A 

a 


s 

-3 
Pi 


1.8 
1.0 
.2 
.6 
.1 
.1 
.0 
.2 
.1 
.0 
.1 
.0 
.2 
.6 
.2 
.1 
.7 
.5 
.6 


41.3 

42.3 

42.7 

43.3 

43.5 

43.7 

44.0 

44 

44 

44 

45 

44 

45.0 

45.6 

45.7 

45.7 

45.5 

45.2 

44.5 


I 

I 

W 


1.5 
1.0 
.4 
.6 
.2 
.2 
.3 
.1 
.1 
.2 
.1 
.1 
.4 
.6 
.1 
.0 
.2 
.3 
.7 


s 


a 

* 


\ 


I 


/• 


3 


9 

Hi 


.3  2.9 
.0'  .2 

•  «!•••• 

0 

•  XI  a  *  •  • 

•  «!'•■•• 

•  0  •  ••• 

•  X  •  • •• 

.0.... 
.2i.... 


TABLE  NO.  4. 


Bate. 

1 

S 
'3 
0 

1893. 

Jail.    21 

8.6 

24.... 

7.8 

27.... 

.5.4 

Feb. 


30. 

2. 

5. 

8. 
11. 
14. 
17. 
20. 
23. 
26. 
28. 

1. 

3. 

6. 

8. 

10. 

11. 

Apr.   11. 

14. 


Mar. 


6.4 
7.0 
17.2 
23.2 
24.3 
27.6 
34.2 
40.1 
43.1 
44.5 
44.9* 
44.8 
43.2 
35.8 
30.5 
28.  5f 


24.1 
31.1 


§ 

.0 


o 


.8 
2.4 
1.0 

.6 
10.2 
6.0 
1.1 
3.3 
6.6 
5.9 
3.0 
1.4 

.4 

.1 
1.6 
6.4 
5.3 
2.0 


9 

to 
p 
OS 

.a 
A 


7.0 


1.8 

2.6 

2.7 

3.4 

4.2 

12.6 

16.3 

17.8 

22.4 

27.4 

30.0 

31.6 

32.6 

33.0* 

32.9 

32.9 

30.2 

26.2 

24.  Ot 


18.6 
26.6 


A® 

a 
« 

1^ 


.8 

.1 

.7 

.8 

8.4 

3.7 

1.5 

4.6 

5.0 

2.6 

1.6 

1.0 

.4 

.1 

.0 

2.7 

4.0 

2.2 


bo 

s 

bi 

c 

-z 


8.0 


3.0 
3.8 
3.9 
4.9 
6.2 
16.2 
22.1 
24.4 
30.2 
35.7 
38.3 
40.0 
40.9 
41.4 
41.6 
41.8* 
40.4 
37.6 
35.2 
34.  8t 
27.4 
35.0 


9 

a 

a  ® 
9 


w 


.8 

.1 

1.0 

1.3 

11.0 

4.9 

2.3 

5.8 

5.5 

2.6 

1.7 

.9 

.5 

.2 

.2 

1.4 

2.8 

2.4 

.4 


7.6 


Date. 


May 


1893. 
Apr.  17. 
20. 
23. 
26. 
29. 

1. 

4. 

7. 

6. 

9. 
10. 
11. 
12. 
14. 
17. 
20. 
21. 
23. 
26. 
27. 
30. 
June  8. 


8 


i 

-a 


40.9 

43.0 

43.8 

42.5 

42.1 

44.9 

47.7 

49.2 

49.3* 

49.3 

49.3 

49.2 


49.1 
47.7 
43.9 


37.5 
34.  3t 


9.8 

2.1 

.8 

1.3 

.4 

2.8 

2.8 

1.5 

.1 

.0 

.0 

.1 


.1 
1.4 
3.8 


9 

bC 

s 
ce 
bo 
c 

A 

a 

9 


30.1 

31.8 

32.4 

32.8 

33.2 

3.S.4 

34.0 

34.8 

34.9 

35.0 

35.0 

35.1 

35.2* 

35.2 

35.0 

34.7 


.9 

Z® 

s 

9 


3.5 

1.7 

.6 
.4 

.4 
.2 
.4 
.8 
.1 
.1 
.0 
.1 
.1 
.0 
.2 
.3 


6. 4     33. 2 

3. 2     31. 1 

31.0 


'|. 


1.5 

2.1 

.1 


bo 

d 

el 
« 

a 
9 

9 


a* 

e 

t 

Pi 


38.6 

3.C 

40.4 

U 

41.4 

1.0 

41.8 

.4 

42.3 

,s 

42.4 

.1 

43.0 

.« 

43.5 

.5 

43.7 

.2 

48.8 

.1 

U.0 

_2 

44.2 

.a 

44.9 

.7 

46.5 

1.6 

47.8 

1.3 

47.9* 

4 

47.9 

.0 

46.3 

I.fc 

45.8 

.J 

45.5 

.s 

45.0 

.9 

*  Interpolated. 


t  Error. 
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TABLE  y. 


Date. 


m.    17. 

19. 

27. 

eb.     3. 

6. 
18. 
22. 
28. 

1. 

3. 

4. 

6. 

7. 

9. 
10. 
11. 
13. 


iMT, 


1882. 


Cairo. 


a 


43.2 
44.6 
47.4 
47.7 
47.3 
46.8 
49.5 
50.8 
51.0 
50.3 
49.9 
49.2 
48.5 
47.9 
47.7 
47.5 
47.8 
43.6 


.2 
P 


1,317 
1,349 
1,469 
1,348 
1.322 
1.272 
1.603 
1,558 
1,502 
1,518 


1,430 
1,403 


1.324 
1,313 
1,361 
1,053 


§ 


^0 

1.4 

2.8 

.3 

.4 

1.7 

3.7 

1.5 

.2 

.7 

.4 

.7 

.7 

.6 

.2 

.2 

.3 

4.2 


32 

120 

121 

26 

50 

331 

45 

56 

16 


88 
27 


79 

11 

48 

302 


Helena. 


d 


41.7 
42.2 
43.8 
44.8 
46.0 


45.6 
46.7 
46.3 
47.0 
47.1 
46.4 
46.2 
46.5 
46.4 
46.2 
46.0 
44.9 


eg 


1,088 
1,174 
1,287 
1,231 
1.317 


1,230 
1,282 
1,282 
1,506 
1,558 
1,513 
1,412 
1,562 
1,513 
1.412 
1,434 
1,378 


s 

3> 

o 

o 

§ 

hi 
;£ 

«3 


.5 
1.6 
1.0 
1.2 


2  « 

(t3 


.2 
.6 
.7 


.6 
.2 
.3 
.1 
.2 
.2 
1.1 


86 

113 

56 

86 


bfi 

r  >  «> 


52 

0 

224 


7 

101 

150 

49 

101 

22 

56 


229 
175 
182 
117 
5 


373 
276 
220 

12 


83 
9 


189 
00 
73 

825 


TABLE  VI. 


Columbna — Cairo  time. 

Fulton— 

Cairo  time. 

^ 

• 

1 

Date. 

1 

8 

• 

9 

■ 

8 

1 

i 

• 

8 

©5 

\ 

s 

1 

..4 

% 
^ 

1 

1 

1 

1 

o 

Q 

5 

PI 

O 

Q 

S 

P 

p 

1802. 

sr.is 

41.0 

1,163 

83.3 

1,382 
1,226 
1,245 

219 

26 

43.0 

2.0 

1,364 
1,384 

201 

34.2 

0.9 

150 

188 

27 

43.0 

0.0 

20 

34.2 

0.0 

19 

139 

28 

43.1 
43.1 
42.9 

0.1 
0.0 
0.2 

1,398 
1,352 
1,401 

14 
46 
49 

20 

34.2 
34.2 

0.0 
0.0 

1,288 
1,283 

43 
5 

64 

30 

118 

182 
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Gauge  relations,  1S9S, 


Cal 

Iro — Cairo  time. 

Fult 

on— Caii 

S3 
8 

P 

ro  time. 

III 

220 
239 
167 
235 
164 
815 

Helena — Cairo  time. 

^  '^  » 

Date. 

& 

u 

« 
.a 

2 

Q 

1,445 
1.484 
1,507 
1,499 
1,434 
1,523 

X 

a  lu 

• 

1 

33.9 
*34.2 
34.4 
34.5 
34.6 
34.6 

Difference 
gauge. 

Difference  dis- 
charge. 

C 

43.1 
43.3 
43.5 
43.7 
44.0 
44.6 
44.9 
45.2 
46.5 
47.7 
47.9 
47.8 
47.0 

1 
1 

9 

0 

a  . 

P. 

• 

— < 
•* 

1^ 
s 

--^  a 

P 

1893. 
May  6 

6........ 

7 

8 

10 

48.4 
48.9 
49.2 
49.3 
49.8 
49.2 

1,225 
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I  sabmit  to  you  the  opiuion  of  Maj.  T.  G.  Dabuey,  chief  engineer  of 
the  Yazoo  (Miss.)  levee  district,  contained  in  a  paper  on  levee  bnildiag 
read  before  the  United  States  board  of  district  officers  of  the  Lower 
Mississippi  liiver  and  dated  July  25, 1894.    He  says: 

And  yot  I  have  hopes  that  the  anseen  and  unknown  inflaences  that  affect  the  refp- 
men  of  the  MissiBsippi  River  in  ways  that  can  not  be  accounted  for  by  reasoning 
from  any  known  premises  may  here  operate  to  modify  the  results  as  indicated  above 
[in  reference  to  Cfaptain  Townsend's  ideas].    The  hope  thus  expressed  is  based  upon 
these  reflections,  to  wit :  The  Yazoo  Basin,  as  a  by drographic  feature  of  the  Missi«- 
sippi  Delta,  bears  an  exact  analogy  to  the  St.  Francis  Basin.     The  complete  closure 
ox  the  Yazoo  Basin  does  not  appear  to  have  produced  the  effect  upon  the  high- water 
plane  at  Vicksburg  which  is  ascribed  to  Helena  as  the  anticipated  effect  of  closing  the 
St.  Francis  front.    On  the  contrary,  I  believe  it  is  the  opinion  of  the  Mississippi 
River  Commission  that  the  high  water  at  Viclaburg  has  been  permanently  lowered 
by  leveeing  the  Yazoo  front.    If  this  is  true  why  should  it  not  be  similarly  lowered 
at  Helena  by  leveeing  the  St.  Francis  front? 

Again,  in  1886,  when  the  river  had  come  to  a  stand  three  days  before  at  Memphis, 
and  was  then  rising  at  the  rate  of  three -tenths  a  day  at  Helena,  the  St.  Francis  ware 
suddenly  showed  itself,  causing  a  rise  of  2.6  feet  in  three  days,  the  middle  one  of 
these  three  days  giving  a  rise  of  1.2  feet  in  one  day.  Is  it  not  a  fair  inference  that 
the  water  which  contributed  to  this  rapid  rise  at  that  critical  stage,  if  confined  to 
the  main  channel,  would  have  extended  itself  over  a  greater  length  of  time  in  pass- 
ing Helena,  and  consequently  would  have  attained  a  lower  maximum  on  that  gaaget 

The  gentleman  seems  to  have  changed  his  mind  within  the  past  three 
years,  and  from  his  observations  of  one  overflow  (1897)  has  formed  an 
opinion,  upon  circumstances  which  did  not  exist  and  never  will  exi^^t^ 
that  Helena  might  go  2  feet  higher  than  1897  and  5  or  6  feet  higher 
than  1893. 

I  farther  submit  a  copy  of  my  predecessor's  letter  to  Colonel  Gillespie, 
with  hydrographs  of  the  late  flood  of  1897  accompanying,  by  which  he 
again  shows  proof  of  his  contention  and  of  which  there  can  be  no  donbt 

I  shall  be  glad  of  an  opxK>rtanity  to  explain  these  hydrographs  and 
present  other  facts  in  support  of  our  xK>sition  while  with  you  along  oar 
front. 

Our  hope  is — with  the  assistance  we  think  we  are  entitled  to  receive 
from  the  Government;  and  which  we  expect — to  close  this  basin  ftom 


', 
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Feint  Pleasant  to  the  montli  of  the  St.  Francis  Eiver  before  another 
disastrous  overflow^  and  in  not  more  than  three  years.  When  the  work 
now  under  construction  is  completed  we  will  have  95  miles  of  practically 
new  levee  to  build  from  chute  38  to  mouth  of  St.  Francis  Eiver,  which 
I  estimate  will  cost  $1,012,000,  and  enlarge  to  2  feet  above  the  last  high 
'water  ^1897)  all  of  our  levee  from  the  Missouri- Arkansas  State  line  to 
X*ecan  Point — a  distance  of  63  miles — which  will  cost  $265,000 ;  or  a  total 
of  $1,277,000  will  give  us  a  levee  which  we  may  expect  to  hold  even 
Against  a  '97  high  water,  aud,  although  this  district  has  anticipated  its 
revenues  to  a  great  extent,  we  hope  to  be  able  to  do  $277,000  of  this 
^work,  askiug  the  Government  to  come  to  our  aid  with  $1,000,000. 

The  St.  Francis  levee  district  of  Missouri,  47  miles  in  length,  should 
te  raised  to  a  grade  2  feet  above  the  1897  high  water,  which  I  roughly 
estimate  will  cost  $160,000,  and  of  which  they  may  be  expected  to  do 
960,000,  asking  the  Government  to  come  to  their  aid  with  $100,000. 
^This  will  give  us  the  finest  country  in  the  world  and  will  provide  homes 
in  this  rich  alluvial  basin  for  thousands  of  souls. 

I  would  like  to  submit  several  papers  in  connection  with  this  testi* 
xnony  aud  for  your  consideration. 

(The  papers  were  marked  "Exhibits  K,  S,  T,"  respectively,  and  follow 
in  their  order.) 

Exhibit  B. 

Office  of  St.  Francis  Ikvsb  Board, 

West  Memphis,  Ark,,  June  18, 1897. 

Col.  G.   L.  GlLLRSFIE^ 

Carpe  of  Engineers,  United  Staiee  Army, 

President  Mississippi  Biver  Commission,  Army  Building,  New  York. 

Dear  Sir  :  In  addition  to  what  I  have  heretofore  said  as  to  the  eft'ect  of  closing  the 
Si,  Francis  front,  I  wish  to  submit  a  table  showing  the  distances  between  gauges, 
the  difference  of  zero  elevation  of  same,  and  slope  per  mile  between  gauges.  This 
table  shows  distinctly  the  Cairo  pool  to  be  more  than  18  feet  deep  and  to  extend  from 
Chester  to  New  Madrid. 

The  Helena  pool  is  also  distinctly  shown,  and  the  uniformity  of  slope  between  New 
Madrid  and  Mhoon's  will  attract  your  attention.  The  White  River  Sun  Flower  low- 
water  plane  produced  would  pass  about  7  feet  above  zero  of  the  Helena  gauge,  and 
intersect  the  low- water  plane  about  Mhoon's.  This  pool  is  small  compared  to  the 
Cairo  Pool,  and  fills  up  faster;  hence  we  see  Helena  rising  more  rapidly  than  Cairo 
from  10  feet  to  28  feet  on  the  Cairo  gauge.  At  about  that  stage,  the  Helena  pool 
appears  to  have  filled,  and  begins  to  fill  tibie  larger  pool,  extending  to  Greenville. 

As  this  pool  fills,  the  slope  above  is  reduced,  the  discharge  slackened,  and  the 
Helena  gauge  raised  somewhat.  How  much  is  due  to  this  **  engorgement,''  as  it  has 
been  cafled,  we  may  not  get  at  with  a  great  deal  of  accuracy,  but  we  may  reason 

rn  it  in  this  way:  With  the  St.  Francis  fi'ont  closed,  giving  possibly  39  feet  on 
Memphis  gauge,  add  7  feet  for  Helena  Pool,  making  46  feet,  ana  3  feet  for  engorge- 
ment below,  and  we  have  49  feet  on  the  Helena  gauge.  To  relieve  that  eugorgement 
it  is  necessary  to  establish  a  normal  slope  of  0.4  foot  between  Helena  and  vicksburg, 
to  do  that  it  is  necessary  to  reduce  the  293  miles  between  these  points  53  miles,  or  to 
240  miles;  this  can  be  done  at  much  lees  expense  than  enlarging  the  levees,  the 
necessity  for  which  it  would  obviate. 

Here  I  conclude  all  I  wish  to  say  upon  the  subject  in  hand,  as  a  civil  engineer, 
repeating  no  more  than  this :  The  closing  of  the  St.  Francis  front  is  a  necessity  to  the 
levee  system  below,  but,  as  a  citizen  of  that  territory,  suffering  myself  and  sympf^ 
thizing  with  my  people  in  their  sufferings,  I  ask.   Why  not  close  that  basin  f 

The  lives  of  our  people  are  as  dear  to  you  as  the  same  number  of  lives  anywhere  in 

tile  valley.    The  protection  of  their  property  commends  itself  to  you  as  much  as  the 

Bame  protection  to  others.    There  were  more  lives  lost  and  more  property  destroyed, 

more  nomes  desolated,  and  farms  devastated  in  that  basin  by  the  late  flood  than  in 

*ny  other — perhaps  in  all  other  districts  on  the  river.    The  benefits  commerce  will 

<ierivA  from  that  work  will  be  equal  to  that  derived  from  any  work  of  the  same  extent 

^d  kind.    Thus  we  see  that  in  all  reason  and  conscience  that  front  should  be  clo8e<l. 

It  will  take  to  repair  and  enlarge  the  Missouri  division  $100,000,  and  to  repair  and 

Enlarge  the  present  levee  and  build  the  109  miles  of  new  work  in  the  Arkansas  divi- 

^on  $1,300,000. 

We  ask  yon  to  allot  $150,000  to  the  Missouri  division  and  $750,000  to  the  Arkansas 
^vision.    The  Arkansas  dislaiot  will  supplement  your  allotment  of  $750^000  by  such 
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Bom  as  will  complete  the  work,  inclading  contingent  expenses,  abont  $600,000,  and 
complete  the  whole  before  another  flood. 

I  submit  to  yonr  honorable  board  that  this  is  not  an  nnreasonable  request.  If  we 
review  the  history  of  recent  events  along  this  line,  we  will  see  that  the  appropriation 
of  1892  was  abont  $10,000,000,  $6,000,000  going  to  leeves.  This  front  was  allotted 
but  $264,000  to  assist  in  building  224  miles  of  new  levee,  while  millions  went  below 
to  enlarge  levees  cilready  built  to  established  grades  and  cross  sections.  Of  this  we  did 
not  complain,  but  believed  it  wise,  especially  when  we  were  told  that  those  sums  would 

Slac«  that  whole  system  of  levees  m  a  satisfactory  condition,  and  that  yon  wonld 
onbtless  make  liberal  allotments  to  our  front  next  time.  In  fact,  we  were  assured 
that  we  were  to  be  the  principal  beneficiaries.  Of  course  yoor  honorable  boud 
was  in  no  way  responsible  for  this  statement.  I  only  mention  it  to  show  yon  what 
was  going  on  among  the  laity. 

Ont  of  the  appropriation  for  1897  the  St.  Francis  front,  with  30  miles  of  defectire 
levee  and  109  miles  of  unprotected  front,  was  allotted  something  more  than  $16,000, 
while  very  large  sums  went  to  levees  already  built. 

Another  fact  in  the  history  of  this  work  to  which  I  wish  to  call  your  attention  is 
that  of  tbe  $250,000  so  generously  appropriated  during  the  late  flood  to  assist  in 
maintaining  levees  the  St.  Francis  front  was  offered  the  sum  of  $86  upon  impossible 
conditions,  and  it  had  to  be  declined.  Thus  we  see  that  yon  have  allotted  to  thii 
great  interest  but  $280,000  in  round  numbers.  Taking  as  a  valuation  of  that  district 
the  low  estimate  of  $20,000,000,  the  sum  of  allotment  amounts  to  li  per  cent  oul? 
and  to  the  whole  line  $1,200  per  mile.  You  will  pardon  us,  I  hope,  if  we  spesi 
frankly  at  this  time.  We  have  waited  and  suffered  for  the  last  fifteen  years,  while 
the  Government  throngh  your  hands  has  aided  liberally  in  the  contruction  of  levees 
elsewhere.  Can  it  be  contended  that  all  other  districts  must  be  protected  beyond  a 
possibility  of  danger  before  the  citizens  of  St.  Francis  Basin  can  expect  their  doe 
proportion  of  aid  from  youf  Your  honorable  board  will  not  entertain  an  idea  of 
sucn  gross  injustice.  We  are  as  much  entitled  to  the  care  and  protection  of  the 
Government  as  any  equal  number  of  citizens  in  any  district  in  the  valley,  and  we 
can  no  longer  subscribe  to  the  theory  that  all  other  districts  must  be  placed  in  • 
position  of  absolute  safety  before  we  can  be  in  any  measure  protected. 

The  levees  below  broke — they  will  doubtless  break  again — but,  considering  the 
magnitude  of  the  late  flood,  the  levees  were  held  beyond  all  reasonable  expectft- 
tions,  and  tbe  fact  that  the  levee  system  can  be,  and  therefore  will  be,  maintaioed 
was  lully  demonstrated.  What  do  those  levees  need  now  more  than  to  close  tbooe 
breaks  f  If  they  could  be  held  against  the  1897  flood  they  can  be  held  against  sny 
flood,  for  the  full  effect  of  closing  the  St.  Francis  Front  has  been  felt,  to  which  wtf 
added  the  accumulated  flood  of  that  basin. 

Now,  Mr.  President,  in  view  of  these  facts  and  our  present  condition,  I  respeet- 
fully  submit  that  the  time  is  ripe  for  your  honorable  board  to  proceed  to  close  the 
St.  Francis  Front  by  making  to  that  front  the  allotments  for  which  we  ask. 
Very  respectfully,  your  obedient  servant, 

H.  N.  Pharb, 
Chief  Engineer  Lower  St.  Francie  Front 
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Bayou  Sara  to  Piaquemine 
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Exhibit  S. 

Office  Chiief  Engineer,  St.  Francis  Levee  Board, 

West  MemphiSf  Ark,,  May  26, 1897. 
I.  Gillespie, 

r  of  Engineers,  United  States  Army, 
President  Mississippi  River  Commission,  Army  Building,  New  York  City. 

iSL:  In  an  effort  to  comply  with  your  request  of  the  2l8t  ult.,  I  have  the 
sabmit  for  the  inspection  of  your  honorable  board  a  series  of  profiles  of 
»  Helena.  I  find  that  I  cannot  do  justice  to  the  subject  in  hand  or  treat  it 
lisfaction  with  less  than  an  exhaustive  comparison  of  the  relations  of  these 
Yon  will  observe  that  the  plates  are  numbered  from  0  to  8,  inclusive, 
ttention  first  to  Plate  O.  Profiles  of  Cairo,  New  Madrid,  Cottonwood  Point, 
,  and  Helena  wave  of  1896  which  was  strictly  within  banks  from  start  to 
t  will  be  observed  that  from  19  to  26  the  Helena  curve  lies  closely  with  that 
at  26  it  begins  to  diverge  and  continues  to  do  so  at  an  increasing  ratio  until 
Its  on  March  27,  when  Helena  is  1.5  feet  below.  There  a  sharp  decline  of 
iro  gives  but  0.2  at  Helena,  putting  Helena  0.8  above  Cairo.  Thence  to  the 
ihe  second  wave,  the  rate  at  Cairo  exceeds  that  at  Helena  and  puts  Cairo 
above.  In  the  last  rise  of  8.5  Cairo  gained  1.5-  on  Helena.  Had  the  wave 
tinnous  Cairo  would  have  gone  to  41  and  Helena  would  have  been  3  below, 
vergence  of  the  two  gauges  is  plainly  shown  on  plate  1.  Gauges  of  1897, 
hen  Cairo  is  45  Helena  is  4  below,  at  41,  while  Memphis  had  not  reached  the 
ine,  and  no  perceptible  effect  can  be  ascribed  to  outflow  up  to  that  stage. 
;inuouH  rise  this  divergence  of  gauges  invariably  takes  place  somewhere 
24  and  36.  The  more  rapid  the  rise,  the  sooner  it  begins ;  tne  less  rapid,  the 
is  delayed. 

ase  of  this  appears  to  be  that  a  rapid  rise  gives  a  greater  slope,  a  greater 
a  greater  elongation,  and  a  greater  depression.  A  less  rapid  rise  diminishes 
ses  and  effects,  but  no  continuous  wave,  whatever  its  rate  of  rise  at  Cairo, 
'  the  Cairo  gauge  to  Helena  if  unmolested  by  extraneous  influences.  Short 
»ming  in  quick  succession  can  do  it,  provided  they  are  repeated  often 
three  or  four  times — but  these  need  not  be  noticed,  as  they  seldom  reach 
irk  further  than  to  suggest  the  eiTor  which  necessarily  follows  from  an  effort 
ish  gauge  relations  from  their  gauge  readings  to  be  applied  to  maximum 
hich  can  not  be  produced  in  such  quick  succession.  In  a  former  paper  I 
1  how  these  low  but  quickly  succeeding  waves  destroyed  normal  gauge 

• 

particular  attention  to  the  profiles  of  the  New  Madrid,  Cottonwood  Point, 
ind  Memphis  gauges,  Plate  O,  and  respectfully  submit  that  the  New  Madrid 
ovem  the  gauges  from  that  point  to  Mhoons  much  more  closely  than  the 
ige,  and  gives  results  between  these  points  as  shown  by  these  gauge  curves, 
lainly  shown  again  by  the  profiles  of  these  guages  on  Plate  I.  The  uniform 
which  these  curves  hold  to  the  New  Madrid  curve  until  that  relation  is 

1  by  extraneous  influences  is  interesting.  Beginning  on  the  23d  of  Febrn- 
>o  time,  New  Madrid  is  26.4'.  Memphis  is  24.4',  or  2'  bolow.  Thence  for 
kys,  to  the  10th  of  March,  the  ratio  of  rise  between  these  two  curves  is  so 
lity  that  New  Madrid  has  gained  bnt  0.6'  on  Memphis ;  there,  New  Madrid 
e  sensibly  the  fall  at  Cairo  and  reduces  its  2.6'  lead  to  1.5'  on  the  14th.  The 
days  they  roso  together  0.5',  at  which  point  Memphis  yielded  to  the  outflow 
doned  New  Madrid. 

mination  of  plate  2  will  show  at  a  glance  how  far  the  flood  of  1897  exceeded 
great  floods — as  far  as  our  records  go — in  magnitude,  while  it  lacked  nearly 
f  reaching  at  Cairo  the  highest  known  water,  52.17,  of  1883.  Yet  the  volume 
far  exceeded  that  of  1^3,  or  any  other  year,  the  flood  of  1883  remaining  six- 
»  half  days  above  48  inches  on  the  gauge,  while  the  1897  flood  remained  forty 
ve  that  line;  or  the  flood  of  1883  was  to  the  flood  of  1897  as  16i  is  to  40.  In 
to  the  maximnm  flood  that  passed  Cairo,  1  foot  of  water  fell  along  the  whole 
r.  Francis  front  while  the  crest  of  the  wave  was  passing,  which  was  easily 

2  on  the  river,  or  a  gauge  reading  at  Cairo  of  53.6.  See  meteorological  map 
isee,  hereto  attached. 

flood  of  1897  was  probably  the  greatest  that  any  man  living  to-day  will 
it  is  sufficient  for  the  near  future  to  show  what  would  have  been  its  high- 
e  along  the  St.  Francis  front  had  that  levee  been  completed  and  maintained, 
aid  have  been  the  gauge  reading  at  Helena,  and  the  probable  results  in  the 
ow.  The  curves  of  plate  0  show  so  conclusively  the  gauge  relations  that 
ng  the  St.  Francis  front  were  that  front  closed,  that  it  is  unnecessary  to 
;  mrther,  more  than  to  say  that  plate  0  presents  tlic  gauge  curves  of  a  niaxi- 
irained  flood  with  an  average  degree  oi  adverse  accident. 
kre  no  reasons  why,  if  similarly  restrained,  a  flood  of  52  at  Cairo  should  give 
ige  relations  than  here  shown/    Plate  1  shows  very  much  the  same  gauge 
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relations  between  the  shoal  gauges  as  seen  on  plate  0  until  New  Madrid  reaches  38.4 
feet  when  Memphis  was  37.1  feet,  at  which  point  Memphis  weut  off;  the  outflow  being 
so  great  as  to  take  off  all  further  rise  at  Cairo  and  to  force  the  river  down  slowly  at 
Memphis.  Hence  we  see  that  the  overflow  exceeded  in  quantity  the  amount  of 
water  that  passed  Cairo  above  the  49  foot  mark  or  more  than  2.6  feet  of  the  crest  of 
the  wave,  which  equals  about  5  percent  of  the  fluctuations,  about  10  per  cent  of  the 
volume,  and  about  20  per  cent  of  the  flow.  Had  this  front  been  closed,  I  suggest  that 
the  Memphis  curve  would  have  followed  the  broken  line  indicated  and  reached  38 
feet,  possibly  38.5  feet.     It  could  not  have  gone  higher. 

I  wish  now  to  ask  your  careful  attention  to  the  curve  of  the  Mhoon  gauge  on  this 
plate  (1).  You  will  observe  how  close  and  parallel  to  the  New  Madrid  curve  it  lies, 
but  below  it  to  38  feet.  There  the  New  Madrid  gauge,  being  more  sensitive  to  the 
Cairo  gau^e,  drops  below  Mhoon's,  but  at  once  begins  to  converge  toward  and  reacheB 
it  at  40.2  ieet.  There  we  see  the  unmistakable  evidence  of  the  superiority  of  the  New 
Madrid  curve  compared  to  that  of  Mhoon's.  But^  ust  at  that  time  (40.2  feet),  Mhoun's 
began  to  feel  the  return  flow  of  the  St.  Francis,  which  gave  1.8  feet  rise  to  that 
ffange.  How  much  higher  the  St.  Francis  flood  would  have  forced  the  Mhoon  gsuge 
had  the  Flower  Lake  and  other  levees  in  the  vicinity  held,  we  can  not  know  accu- 
rately. 

We  may  reason  from  the  facts  that  the  water  in  the  lower  part  of  the  St.  FraDcit 
basin  was  estimated  to  be  4.1  feet  above  all  former  watermarks,  while  near  Flower 
Lake,  before  the  break,  I  am  informed  it  was  3.9  feet.  The  further  rise  at  Mhoonsand 
at  Helena  could  not  have  been  great.  But  thio  appears  plain,  had  there  been  no 
return  flow  from  the  St.  Francis  Basin,  Mhoons  would  bavej^  at  40.2  feet,  resumed  its 

Slace  with  and  below  New  Madrid,  and  its  position  above  indicates  the  volume  and 
uration  of  the  return  flow. 

Examining  the  Helena  curve  on  this  plate  (1),  we  see  that  it  was,  on  the  23d  of 
Febrnary  (Cairo  time),d2.9  feet  on  the  gauge  and  0.4  feet  above  Cairo.  That  it  crossed 
below  Cairo  at  35.8  feet  and  took  in  increasing  ratio  of  divergence  from  that  carve. 
When  at  40  feet  Cairo  wa«  43.5  feet.  When  at  42  feet  Memphis  was  at  33  feet,  the 
outflow  line,  and  Cairo  at  46.4  feet  or  4.2  feet  above  Helena.  Up  to  this  point  there 
was  no  waste  such  as  to  materially  aff'ect  the  Helena  gauge.  The  1897  flood  wai 
restrained  at  this  stage  (46.4  feet)  by  levees  for  20  miles  b^ow  Fulton,  where  33  is 
danger  line.  When  Helena  was  at  44  feet  Cairo  was  48.5  feet.  This  is  the  relation 
of  the  two  gauges  for  all  continuous  floods  up  to  the  point  of  extraneous  influence. 
Helena  felt  but  slightly  the  decline  of  the  12th  and  13th  of  March  at  Cairo,  which 
brought  the  Cairo  curve  too  near  to  that  of  Helena  to  sustain  it;  hence  Helena 
reduced  its  rate  of  rise  and  went  off.  Just  then  it  began  to  receive  the  St.  Francis 
flood,  which  forced  it  up  2  above  the  normal  stage,  due  to  the  Cairo  gauge.  As  to 
how  much  higher  it  would  have  risen  if  breaks  had  not  occurred  see  conolnsioDS  tf 
to  Mhoons  gauge. 

As  to  why  the  St.  Francis  flood  gives  this  final  abnonnal  maximum  flood  to  the 
Helena  gauge  see  a  former  paper  submitted  to  your  honorable  board. 

Befemng  to  plate  lA,  gauge  curves  of  Cairo,  Helena,  Arkansas  City,  and  Vick^ 
burg  flood  of  1893,  it  will  be  observed  that  a  secondary  wave  gave  Cairo  on  the  15th 
of  A^ril  36,  and  in  eight  days  carried  that  gauge  to  43.8.  Being  spent  at  that  stage, 
the  river  fell  to  41.8,  at  which  point  the  approach  of  the  maximum  of  that  year  was 
felt  and  the  rise  continued  to  49.3  feet.  Not  being  sustained  as  the  late  flood  waa, 
it,  after  nine  days  of  maximum  reading,  fell  rapidly. 

The  Helena  curve  begins  on  the  same  date  (April  15)  at  36.4  —  0.4  feet  above  Cairo, 
with  an  increasing  ratio  of  divergence  from  that  curve.  At  38  Cairo  was  40, 2  feet 
above.  At  this  stage  the  river  was  strictly  within  banks.  This  again  proves  my 
contention,  heretofore  set  up, — that  no  flood,  however  great,  can  transmit  its  gsnge 
reading  at  Cairo  to  Helena,  if  constrained  to  the  channel.  If  the  contrary  should  be 
asserted,  then  I  ask  at  what  point  between  40  and  52  Cairo  gauge  will  the  Helena 
cnrve  be  reversed?  And  whyf  Comparing  Helena  on  this  plate  and  same  on  pUt0 
1.  we  observe  that  the  rate  of  rise  at  Cairo  has  much  to  do  with  the  outflow  into 
tne  St.  Francis  Basin. 

The  flood  of  1897  rose  16  feet  in  fourteen  days.  The  increased  inclination  of  flood 
plane  thus  produced  gave  such  a  velocity  of  current  in  the  channel  as  to  counteract 
verv  much  lateral  currents  and  prevent  that  congestion  due  to  their  existence.  This  i^ 
plainly  seen  in  both  the  Memphis  and  Helena  curves  of  1897.  The  difference  between 
the  Helena  curves  of  1897  and  1898  is  not  due  wholly  to  a  difference  of  velocity  by 
any  means,  for  in  1893  the  Point  Pleasant- Bear  Bayou  levee  was  not  built.  That  lerea 
restrains  a  large  volume  of  water  to  the  channel,  which  affected  materially  l>o^ 
the  Memphis  and  Helena  curves.  1  inject  this  as  a  matter  of  interest  rather  than 
importanc«\ 

Ihave  shown  by  curves  of  1896,  of  Cairo,  New  Madrid,  Cottonwood  Point,  Foltoo, 
Memphis,  and  Helena — plate  0 — the  remarkable  uniformity  of  relations  existing 
between  these  gauges  for  a  restrained  flood,  and  contend  that  these  relations  would 
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exist  for  all  soch  floods;  also,  that  the  New  Madrid  curve  governs  all  gauges  below 
to  Mhoons  or  all  shoal  gauges ;  also,  that  Helena  takes  an  increasing  ratio  of  diver- 
gence from  and  below  toe  Cairo  gauge  up  to  the  line  of  outflow,  and  contend  that 
tiiere  are  no  reasons  why  the  same  relations  should  not  continue  under  the  same 
conditions.  If  this  be  true,  closing  the  St.  Francis  front  can  not  raise  the  water  at 
Helena  as  high  as  at  Cairo  by  from  2  to  4  feet,  depending  upon  the  rapidity  of  the  rise 
at  Cairo.  A  rapid  rise  will  raise  Helena  less  than  a  less  rapid  rise  of  equal  height ; 
also,  that  restrained  floods  are  thereby  very  much  reduced  in  duration.  Therefore, 
for  the  protection  of  the  levees  below,  the  »t.  Francis  froni;  must  be  closed. 

Plate  1  confirms  my  contention  as  to  the  relations  existing  between  the  Cairo  and 
Helena  curves.  It  also  demonstrates  the  fact  that  the  New  Madrid  curve  governs 
those  of  the  other  shoal  gauges,  and  shows  the  probable  Memphis  curve  for  1897 
(had  the  front  been  closed)  at  38.5,  as  indicated. 

Plate  lA  shows  the  curves  of  the  pool  gauges  for  1893  when  the  St.  Francis  front 
was  wholly  open  and  the  other  large  basins  closed,  or  practically  closed.  It  shows 
distinctly  the  effect  upon  the  Helena  gauge  of  the  vast  outflow  along  the  upper  part 
of  this  front,  which  has  since  been  closed,  also  the  effect  of  the  floods  of  the  White 
and  Arkansas  rivers,  which  came  in  or  near  the  crest  of  that  wave  on  the  Arkansas 
City  and  Yicksburg  curves,  raising  them  somewhat  and  extending  them  very  much. 
I  have  indicated  by  a  broken  line  the  probable  Helena  curve  for  that  year  had  this 
front  been  closed. 

Plate  2  shows  the  Cairo  gauge  curves  for  four  maximum  floods.  It  will  be  observed 
how  much  1897  exceeds  all  others. 

Plate  3  shows  the  same  for  New  Madrid.  It  will  again  be  noticed  how  much  1897 
exceeds  the  others.  * 

Plate  4  shows  the  same  for  Fulton.  It  will  be  observed  that  the  Fulton  curves 
Conform  closely  to  those  of  Memphis,  showing  the  same  outflow  and  to  about  the 
same  extent. 

Plate  5  gives  the  gauge  curves  for  Memphis  for  four  maximum  waves,  and  Indicates 
the  Memphis  curve  for  the  late  flood  with  this  front  closed. 

Plate  6  gives  the  same  for  Helena.  The  return  flow  is  plainly  to  be  seen  in  each 
curve,  giving  to  Helena  at  all  times  its  highest  water.  This  return  flow  coming  out 
at  an  elevation  much  higher  than  that  due  to  the  stage  of  water  in  the  river — having 
been  retarded  in  its  progress  through  200  miles  by  the  innumerable  objects  in  that 
basin  that  obstructed  its  flow  and  caused  it  to  accumulate  or  dam  up — raises  the 
water  on  the  Helena  gauge  3  or  4  feet,  increases  the  velocity,  and  overtakes  the 
the  receding  flood  in  the  river  and  sustains  it  for  weeks  after  it  should  be  in  the 
Gulf  of  Mexico  against  that  system  of  levee,  increasing  the  probability  of  disaster 
about  in  proportion  to  the  square  of  the  time  in  days. 

An  idea  of  the  Quantity  of  support  given  the  flood  in  the  lower  river  may  be  had 
by  remembering  tnat  the  area  of  the  St.  Francis  Basin  is  about  5,000  square  miles, 
and  that  the  average  depth  is  about  8  feet.  This  is  equal  to  a  stream  1  mile  wide, 
40  feet  deep,  and  1,000  miles  long.  Flowing  at  the  rate  of  1,000,000  cubic  feet 
per  second,  or  an  average  mean  velocity  of  4.5  feet  per  second,  it  would  take  fourteen 
and  one-fourth  days  to  run  out.  This  is  very  close  to  what  in  fact  occurs.  This 
l>asin,  open,  stands  above  the  whole  levee  system  below,  a  demon  with  Pandora's 
l)ox  in  its  hands. 

Plate  7  shows  gauge  relations  of  Cairo-Helena  and  New  Madrid- Memphis,  repeated 
liere  to  avoid  the  confusion  incident  to  several  lines  grouped  together. 

Plate  8  shows  the  curves  of  the  increments  of  the  daily  variations  of  the  several 
gauges.  The  signs  of  the  increments  were  observed  in  platting  with  the  result  as 
shown. 

If  I  am  again  asked  why  the  outflow  does  not  reduce  the  flood  in  the  river  equal 
to  the  rise  given  bv  its  return  flow — i.  e.,  why  one  does  not  compensate  for  the  other — 
pay  reply  is  that  the  outflow  reduces  the  depth  of  water  in  the  river,  thereby  reduc- 
ing its  velocity :  also  that  the  lateral  currents  induced  by  the  outflow  further  impede 
the  velocity,  suppose  350,000  feet  per  second  outflow,  equal  to  one-fifth  of^the 
"Whole  volume,  reduces  the  mean  velocity  but  one-fourth.  That  will  reduce  the  dis- 
charge one-fourth  and  sustain  the  flood  height  so  far  as  to  compensate  finally  for  the 
outflow.  Hence  we  see  gauge  curves  do  not  indicate  outflow  except  when  in  near 
proximity.  Therefore,  when  the  basin  has  been  filled  and  its  flood  reaches  the  mouth 
of  the  St.  Francis  it  does  not  find  that  its  coming  has  been  discounted.  Hence  it  is 
^hle  to  give  undue  elevation  to  the  Helena  gauge. 

As  a  final  argument  on  the  proposition  that  closing  the  St.  Francis  Basin  can  not 
^se  the  water  at  Helena  under  normal  conditions  much  above  its  maximum  reading 
^evious  to  1897,  I  here  submit  in  tabular  form  the  0  elevation  of  the  several  g<anges 
^om  Cairo  south,  the  difference  in  elevation,  the  distance  in  miles,  and  the  difference 
P^T  mile,  which  shows  that  the  rate  of  slope  per  mile  increases  from  Cairo  to  Helena 
-^^gely,  and  with  much  nniformity  (and  that  if  the  Cottonwood  Point — New  Madrid 
Uope— were  produced  to  Cairo  it  would  pass  that  gauge  18.98  above.    This  showv 
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the  Cairo  Pool) .  It  Ib  on  this  series  of  planes,  increasing  rapidly  in  inclination  so^di 
wardy  that  the  flood  is  precipitated,  and  the  velocities  and  discharges  most  Im 
some  relation  to  those  inclinatioDS,  other  conditions  being  eqnal.  And  until  it 
shown  that  conditions  are  so  unequal  as  to  compensate  for  the  difference  in  inclia 
tion  of  planes,  we  must  insist  that  Helena  will  discharge  more  water  than  Cairo 
the  same  gauge  reading.  If  that  be  correct,  the  Helena  gauge  can  not  eqnal  tl 
Cairo  gauge  ^r  the  same  flood,  but,  as  we  have  heretofore  shown,  must  be  from  2i 
4  feet  below. 

While  we  have  this  table  before  ns,  let  us  see  why  there  is  such  an  accumnlatio 
of  water  in  the  lower  river  and  why  does  it  loiter  there  so  long.  The  table  shoii 
that  from  Helena  south  the  low-water  planes  are  much  less  inclined,  the  avera^ 
being  0.22  foot  per  mile,  or  stopping  at  Baton  Rouge  in  our  comparison,  0.28  foot  p« 
mile,  while  from  Cairo  to  Helena  it  is  0.42  foot.  The  high-water  line  approaches^ 
uniform  plane,  but  does  not  increase  average  slope. 

It  is  plain  that  there  is  not  slope  enough  between  Helena  and  Yickaburg  whsB 
the  depth  of  channel  does  not  compensate  for  the  wcmt  of  it.  From  Memphis  t 
Helena  the  slope  is  0.547  foot  per  mile.  From  Helena  to  Vicksburg  it  is  0.327  fool 
or  a  decrease  of  slope  of  62.41  feet  in  a  distance  of  292.8  miles.  This  want  of  slo| 
should  be  remedied.  The  remedy  is  to  cut  off  three  bends  of  the  river,  reducing  i1 
length  more  than  40  miles,  thereby  increasing  the  slope  and  reducing  the  high- wat( 
line  along  that  reach  of  the  river  so  far  as  to  make  their  present  levees  sufficient  f< 
any  flood.  This  increased  velocity  will  remove  the  bars  and  improve  the  navigab! 
conditions  of  the  channel. 

It  will  doubtless  require  a  large  sum  of  money  to  enlarg^e  the  levees  on  each  sic 
along  that  reach  to  sifch  a  grade  line  as  the  late  flood  has  indicated. 

These  cut-off's  and  the  necessary  bank  protections  below  each  can  be  done  prob 
bly  for  one-fourth  the  cost  necessary  to  enlarge  the  levees,  a  million  dollars  be  savt 
and  a  vast  amount  of  apprehension  eliminated. 

The  late  flood  has  been  surpassed  at  C  airo  by  only  two  of  record.  The  gauge  of  181 
read  0.2  foot  and  that  of  1883  0.57  foot  higher,  while  no  flood  of  record  was  sus&ined  f 
such  length  of  time  or  extent  at  that  point.  The  excessive  amount  of  rainfall  aloi 
the  Cairo- Helena  reach  and  adjacent  territory  during  the  month  of  March,  as  the  ere 
of  the  flood  was  approaching  and  passing,  added  very  largely  to  the  vast  volume 
water.  That  rainfall  averaged  about  12  inches  over  the  entire  State  of  Tennesse 
being  more  than  10  inches  at  Memphis.  It  was  this  rainfall  coming  out  of  the  Te 
nessee  and  Cumberland,  close  upon  the  66  feet  Cincinnati  gauge  of  the  Ohio,  whi< 
checked  the  fall  of  the  Ohio  flood  on  the  Cairo  gauge  and  gave  that  gauge  its  maxima 
wave  of  51.6.  The  rainfall,  above  noticed,  adding  largely,  as  said,  to  the  volume 
water  below  Cairo.  The  restraint  offered  by  the  levees  along  the  66.5  miles,  ov 
which  more  than  95  per  cent  of  the  outflow  into  the  St.  Francis  Basin  had  heretofo 
passed  (see  report  of  M.  R.  C.  of  1890),  together  with  the  rainfall,  caused  an  elevatii 
of  the  high-water  line  which  appears  to  have  culminated,  near  Luxora,  Ark.,  in  a  wai 
4  feet  above  all  former  floods.  Further  instrumental  examinations  will  show  mo: 
accurately  how  it  passed  off. 

I  wish-to  call  attention  particularly  to  this — 95  per  cent  of  the  outflow  into  tb 
St.  Francis  Basin  having  been  restrained  by  levees  and  the  result  exaggerated  b, 
rain  seen,  we  know  that  the  restraint  of  the  5  per  cent  of  former  outflows,  not  jt 
confined  to  the  river,  can  not  add  much  to  the  elevation  of  the  flood  line  as  estsb 
lished  by  the  1897  wave. 

The  velocity  of  current  during  the  late  flood,  especially  during  the  rising  siagt 
was  much  greater  than  heretofore  at  the  same  stage.  Further,  there  was  a  mov 
general  movement  between  banks — a  much  greater  mean  velocity — than  heretofop 
observed.  The  rapid  rise  and  great  elevation  it  attained,  the  inclination  of  slope 
and  volume  of  wat-er  accounts  for  this. 

I  have  few  suggestions  to  make  as  to  levee  construction.  The  specifications  unde 
which  we  are  now  building  gives  us  a  good  levee  and  is  costing  us  all  we  are  abli 
to  pay.  In  the  future  other  plans  and  specifications  will  doubtless  be  adopted,  ba 
any  material  change  in  specifications  will  add  largely  to  the  cost.  Without  snel 
change,  in  locating,  angles  should  be  avoided  and  curves  made  so  flat  as  to  admit  o 
a  railroad  track  being  operated  on  it.  This  would  lead  to  a  rock  ballast  of  thi 
crown,  and  next  to  a  rock  revetment  of  the  slopes,  which  would  add  very  much  toth< 
permanency  of  levees.  But  at  present  we  want  levees — a  defensive  line  from  bebiiM 
which  we  can  check  the  progress  of  the  enemy  while  we  are  perfecting  this  or  build 
ing  another  of  greater  strength. 

Respectfully  submitted.  H.  N.  Pharr. 

Chief  Engineer,  Lower  St,  Francis  Jtronl 

Q.  I  nndcrstand  from  yonr  statement,  if  there  were  no  levees  and  tb( 
water  was  allowed  to  overflow  and  go  into  the  St.  Francis  Basin,  thft 
with  the  obstructions  now  existing  there  it  would  take  fifteen  days  fo: 
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the  water  to  run  from  Cairo  down  to  Helena,  whereas  by  the  Missis- 
'      sippi  it  woald  take  but  three  days! — A.  No,  sir;  not  exactly. 

Q.  Was  not  that  substantially  your  statement  f — ^A.  No,  sir.    My 

statement  was  that  for  the  water  to  run  through  the  basin,  through 

the  cane  brakes  and  obstructions  that  are  there,  it  takes  about  eight 

to  fifteen  days  to  run  from  Cairo  to  Helena. 

Q.  And  the  same  water,  if  it  was  kept  out  of  the  basin,  and  in  the 
ifississippi  Eiver,  would  take  how  long! — ^A.  About  four  days,  from 
Cairo  to  Helena. 

Q.  Is  it  not  a  fact  that  at  Cairo  the  Hoods  of  1882  and  1883  were 
higLer  than  the  flood  of  1897!— A.  Yes,  sir;  both  were  higher  at  Cairo 
than  tlxe  flood  of  1897. 

Q.  Is,  it  not  a  fact  that  at  Memphis  and  at  Helena  the  1897  flood  was 
much  higher  than  the  floods  of  1882  and  1883!— A.  Yes,  sir. 

Q.  A^t,  Memphis,  the  flood  of  1882  was  35,  in  1883  it  was  34.8,  and  in 
1897  it   ^as  37.1  ?— A.  That  is  right. 

Q.  A^iid  is  it  not  a  fact  that  in  1882  it  was  47.2  at  Helena  and  in  1883 
46.9,  w-tiile  in  1897  it  was  51.5!— A.  I  think  so. 

Q-  I^ow,  how  do  you  account  for  the  fact  that  the  stage  of  water  at 
Cairo  in  1882  and  18a3  was  higher  than  in  1897,  and  in  1897,  with  a 
lower  ^tage  at  Cairo,  it  was  higher  at  Helena  and  Memx)his!  Do  you 
not  tkink  the  construction  of  levees  had  something  to  do  with  that,  the 
construction  of  levees  along  the  St.  Francis  Basin! — A.  That  is  what 
all  engineers  agree  on,  that  leveeing  the  St.  Francis  Basin  will  raise 
the  w^,t;er  at  Memphis.    That  is  granted  to  start  with. 

Q'  -A^nd  at  Helena,  too,  will  it  not! — A.  No,  sir;  it  will  not. 

Q-  l^hat  is,  of  course,  the  usual A.  Yes,  sir;  but  the  district  was 

not  lex^eed. 

Q-  I  mean  if  the  St.  Francis  Basin  is  entirely  leveed! — A.  Oh,  when 
it  IS  exx  tirely  closed  it  will  lower  the  high- water  mark  at  Helena ;  yes,  sir. 

Q'  ^ut  as  it  was  last  spring,  was  it  not  a  fact  that  it  was  then  con- 
8ider^>)ly  higher  at  Helena  than  in  either  1882  or  1883!— A.  Yes,  sir; 
but  tlxc  district  was  only  leveed  on  the  upper  half  of  its  front,  and  the 
returtx  flow  was  not  done  away  with,  but  was  increased  in  intensity. 

Examined  by  Mr.  G atghings  : 

Q:  Is  it  not  a  fact,  Mr.  Pharr,  that  in  1882  and  1883  the  whole  Yazoo 
Basin  was  Hooded!  In  1882  the  upper  levee  district  was  not  leveed  at 
all?  Was  it!  The  upper  Yazoo  district  was  not  organized  at  that  time, 
^*?  it! — A.  I  believe  it  was  open. 

Q«  And  the  levees  all  broke  in  1882,  and  the  whole  Yazoo  Basin  was 
under  water  both  years,  was  it  not! — A.  Yes,  sir. 

Q«  So  that  the  overflow  of  the  water  there  might  have  lowered  the 
^^ge  at  Helena,  might  it  not! — A.  Yes,  sir;  but  would  have  raised 
the  Vicksburg  gauge  very  much  when  it  returned  to  the  Mississippi 
^*^rough  the  Yazoo  River. 

Q.  And  in  your  judgment  didn't  it  probably  have  that  effect  in  1882 
*'^d  1883! — A.  That  is  to  say,  if  the  water  had  escaped  into  the  Yazoo 
^^in  it  would  have  lowered! 

Q.  Would  it  not  have  had  the  effect  of  lowering  the  high-water  mark 
*^  Helena! — A.  Yes,  sir;  it  would,  as  it  did  when  the  Flour  Lake  cre- 
^^se  occurred;  but  if  the  St.  Francis  Basin  had  been  closed  entirely 
*^«  Water  would  not  have  been  so  high  at  Flour  Lake. 

Examined  by  Mr.  Vest  : 

^,  Q.  What  did  I  understand  you  to  say  is  the  height  of  the  levees  in 
'^'^^se  two  districts!— A.  About  9  feet. 
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Q.  About  the  same  in  the  Missouri  as  in  the  Arkansas  district  f^A« 
Yes,  about  the  same.    They  average  about  9  feet  all  along  the  district 

Q.  If  I  understand  you  correctly,  you  think  they  ought  to  be  built  2 
feet  higher? — A.  I  will  not  say  2  feet  higher;  I  will  say  2  feet  above 
the  last  high  water. 

Q.  What  height  would  that  make  it? — A.  That  would  add,  I  suppose, 
about  2  feet  for  the  whole  length.  The  water  of  1897  was  very  close 
to  the  top  of  our  district  for  the  whole  length. 

Q,  That  would  make  the  height  11  feet? — A.  Yes,  sir. 

Q.  What  do  you  think  ought  to  be  the  width  of  those  levees  at  the 
base? — A.  A  3  to  1  slope  I  think  is  sufficient.  If  you  have  an  llfoot 
levee,  you  have  a  base  of  74  feet;  that  would  be  a  3  to  1  slope  on  each 
side  and  8  feet  for  the  crown. 

Q.  Do  you  know  anything  about  the  crevasse  just  below  Gamthers- 
ville? — A.  Yes,  sir;  I  have  seen  it  since  it  broke.  I  was  not  there  at 
the  time  it  broke  though. 

Q.  What  was  the  width  of  that  crevasse? — A.  It  was  about  3,100 
feet  across. 

Q.  That  is  all  repaired  now  and  in  good  condition? — A.  Yes,  sir.  It 
was  completed  a  few  days  ago. 

Q.  Was  there  any  other  crevasse  in  the  Missouri  district? — A.  Yes, 
sir.  There  was  one  just  above  Tyler  and  one  just  below  Tyler.  Tyler 
is  2  or  3  miles  north  of  the  Arkansas  and  Missouri  State  line. 

Q.  What  was  the  width  of  those  two  cievasses? — A.  They  were 
smaller  than  the  Garnthersville  break;  they  were  about  1,500  or  1,600 
feet  wide  each.    They  were  of  about  the  same  width. 

Q.  Have  they  been  repaired? — A.  Yes,  sir;  that  is  my  understand- 
ing. I  don't  know  whether  the  contract  is  entirely  completed  or  not,  but 
I  think  it  is.  All  the  breaks  in  Missouri  have  been  closed  to  a  grade 
only  up  to  the  1897  high  water. 

Examined  by  Mr.  Berry  : 

Q.  If  both  of  those  St.  Francis  districts  in  Missouri  and  Arkansas 
were  completely  closed,  can  you  state  how  many  acres  of  land  which  is 
now  subject  to  overflow  would  be  protected  from  overflow? — ^A.  I  think 
about  3.000,000  acres. 

Q.  ADout  3,000,000  acres  of  land  now  subject  to  overflow  in  high 
water  would  be  protected  if  the  levee  was  high  enough  to  keep  the 
water  from  going  over? — A.  Yes,  sir. 

Q.  And  you  are  of  the  opinion,  if  I  understand  you  correctly,  that  the 
closing  of  that  St.  Francis  Basin  would  not  increase  the  height  of  the 
water  below  the  St.  Francis  Eiver? — A.  Yes,  sir;  that  is  it.  I  believe 
if  the  basin  was  leveed  that  52  feet  of  water  at  Gairo  will  pass  Helena 
at  not  over  49  feet. 

Q.  Then  instead  of  this  open  basin  being  a  protection  to  the  lowtf 
country  you  would  regard  that  the  lower  country  would  be  safer  from 
overflow  with  it  closed  than  with  it  open? — A.  Yes,  sir. 

Examined  by  Mr.  Nelson: 

Q.  How  do  you  account  for  your  answer  to  Senator  Berry?  You 
said  that  if  the  entire  basin  were  closed  it  would  be  only  49  feet  at 
Helena.  Now,  in  the  flood  of  1897,  when  a  good  deal  of  the  basin  was 
open  and  utilized  for  the  water,  it  was  51.5  and  at  Gairo  in  1897  it  was 
61.6.  Now,  your  statement  to  Senator  Berry  was,  that  if  the  basin 
were  entirely  closed  the  water  would  be  only  49  feet  at  Helena? — A. 
Forty-nine  feet  at  Helena. 

Q.  With  a  62  gauge  at  Cairo? — A.  Yes,  sir;  with  the  St.  Francis 
Baain  entirely  closed. 
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Q.  In  the  iiood  of  1897  it  was  51.6  at  Gairo,  and  a  larg^  share  of  the 
riasin  was  open;  crevasses  occorredy  so  that  the  whole  basin  was  prac- 
tically filled  np,  and  yet  it  was  51.5  at  Helena.  How  do  you  account 
kbr  that! — A.  I  account  for  it  partly  by  the  quickened  return  flow  at  the 
month  of  the  St  Francis  Biver  and  partly  by  the  great  precipitation 
YfQ  had  on  top  of  the  crest  of  the  flood. 

Q.  Yon  mean  the  rain£ftll  in  the  basin f — A.  Yes,  sir;  between  Cairo 
aud  Helena.  That  was  probably  a  foot.  And  then  the  return  flow  at 
the  mouth  of  the  St.  Francis  carried  the  Helena  gauge  higher  than  it 
should  go.  We  would  have  no  return  flow  if  the  basins  were  entirely 
leveed. 

Q.  Would  not  the  tendency  be,  if  you  contracted  the  channel  of  the 
HiBsissippi  Biver  from  commerce  at  the  head  of  the  Growley  Bidge,  if 
yoa  confined  the  water  within  the  levees  the  whole  distance  down,  would 
not  the  tendency  be  to  raise  the  surface  of  the  flood  f — ^A.  At  all  inter- 
mediate points  from  the  head  of  the  basins  to  above  their  point  of  return 
flow,  yes,  sir. 

Q.  I  mean  the  whole  distance,  clear  down. — ^A.  Yes,  sir. 

Q.  And  would  it  not  send  it  down  in  greater  quantities  at  once? — 
A.  Yes,  sir;  at  intermediate  points,  but  not  at  place  of  return  flow. 

Q.  Then,  if  a  part  of  the  flood  went  into  this  basin  and  dragged  along 
for  eight  or  twelve  days,  instead  of  going  down  in  four  days,  you  do  not 
bdieve  that  would  have  any  eflfect  upon  it! — A.  This  is  my  position. 
Senator:  That  leveeing  the  St.  Francis  Basin,  or  any  basin  that  over- 
flows into  its  bottoms,  will  raise  the  water  at  intermediate  points  along 
its  front,  but  it  will  not  raise  the  high- water  mark  at  Helena,  but  wiU 
lower  it,  because  the  return  flow  (that  is,  the  water  that  has  gone  over 
into  the  basin  and  into  the  St.  Francis  Biver,  and  goes  down  there  to 
the  mouth  of  the  St.  Francis,  just  above  Helena)  comes  into  the  Mis- 
sissippi, which  already  has  a  full  river,  and  it  is  like  two  rivers  coming 
together.    That  is  what  we  call  the  return  flow. 

Q.  Well,  that  could  only  be  in  case  the  flood  lasted  for  some  time.  It 
Could  not  occur  in  a  short  flood? — A.  It  has  to  be  a  considerable  flood. 
The  higher  and  longer  the  flood  the  greater  the  return  flow.  The  basin 
has  to  fill  up  to  a  great  extent.  Of  course,  the  more  water  that  gets 
over  into  the  basin  the  more  return  flow  we  have. 

Q.  That  could  not  apply  in  a  case  where  the  high  stage  continued 
ODly  from  eight  to  ten  days  very  well  ? — A.  Fo,  sir. 

Q.  Your  theory  could  only  be  correct  in  case  the  river  remained  at  a 
high  stage  for  a  longer  period  f — A.  If  this  river  was  a  little  freshet, 
^d  this  basin  was  at  the  base  of  a  mountain  where  the  water  came 
gnshing  down  very  swiftly,  then  it  would  be  good  to  leave  this  basin 
open  as  a  reservoir,  to  let  the  water  run  off;  to  fill  this  basin  and  let  the 
^ater  run  off.  But  where  we  have  floods  of  such  Ion  g  duration  that  this 
basin  is  filled,  and  the  river  keeps  coming  down,  just  about  the  time  that 
tbe  crest  of  the  high- water  wave  has  reached  Helena  the  return  flow 
of  the  water  that  has  gone  over  the  bank  into  the  basin  comes  down 
through  the  St.  Francis  Eiver  and  it  heaps  that  water  into  the  main 
^ver  and  carries  it  from  2  to  3  feet  higher  than  it  should  go.  If  the 
^ater  that  has  gone  over  into  that  basin,  and  has  been  accumulating 
there  from  ten  to  fifteen  days,  was  allowed  to  extend  itself  over  a  longer 
P^od  of  time  and  was  carried  off  as  it  came  down,  and  didn't  go  into 
the  basin,  it  would  be  in  the  Gulf  of  Mexico  and  there  would  be  no 
^tum  flow  from  the  St.  Francis  River. 

Q.  No,  but  if  the  whole  basin  was  open  the  water  in  the  St.  Francis 
Basin  would  not  be  flowing  down  at  the  same  rate  of  speed  and  join  tbe 
crest  of  the  wave  in  the  river  at  Helena  at  the  same  time.    The  flood 
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would  get  down  (according  to  your  own  statement)  in  foor  days,  and  it 
would  take  the  other  water  from  eight  to  twelve  days. — A.  Yes,  sir;  but 
remember  that  the  water  has  been  Howing  over  into  that  basin  for 
fifteen  or  twenty  days.  The  danger  line,  say,  is  40  feet  at  Gairo  and  33 
feet  at  Memphis.  Well,  the  water  goes  up  just  above  the  danger  line, 
rising  very  slowly.  After  it  gets  to  that  stage  there  is  so  much  terri- 
tory and  it  is  running  over  into  that  district  for  forty  or  fifty  days  before 
it  reaches  its  highest  stage,  and  the  return  fiow  has  begun  at  the  moath 
of  the  St.  Francis  long  before  the  crest  of  the  flood  arrives. 

Q.  Kow,  let  me  ask  you  in  this  connection  (excuse  me  for  interrupting 
you) :  The  water  pours  in  mainly  at  New  Madrid,  at  the  head  of  the 
levee,  does  it  not?  That  is  where  the  water  pours  overf — A.  No,  sir. 
Nine-tenths  of  the  water 

Q.  I  mean  out  of  the  river  there,  where  they  begun  the  levee  in  Mifr 
souri. — ^A.  That  is  where  the  overflow  did  begin ;  yes,  sir. 

Q.  Now,  when  it  pours  over  liberally,  the  water  sets  back  there  clear 
up  to  Commerce,  does  it  not?  It  not  only  goes  down,  but  it  goes  up, 
after  it  pours  in  liberally,  does  it  not? — A.  It  backs  up;  yes,  sir. 

Q.  Backs  up  clear  to  Commerce? — A.  No,  sir.  There  is  a  very  high 
ridge,  above  overflow,  running  from  New  Madrid  in  a  northwesterly 
direction  clear  across  the  basin. 

Q.  You  notice  that  chart  there  [pointing]  ? — A.  Yes,  sir.  But  the 
water  there  [on  the  chart]  does  not  pass  around  below  New  Madrid 
and  go  back  up. 

Q.  Where  does  it  go  to? — A.  It  goes  over  from  Commerce  down- 
goes  right  over  the  bank  of  the  Mississippi  Eiver.  It  does  not  have 
to  go  to  New  Madrid  and  then  back  up. 

Q.  Well,  but  does  not  the  water  back  up  from  New  Madrid? — A.  To 
a  certain  extent;  yes,  sir;  10  or  15  miles.  But,  then,  fi*om  Com- 
merce down  to  New  Madrid  they  are  in  the  same  fix  that  we  are  from 
New  Madrid  down ;  they  have  got  an  open  front,  and  the  water  does 
not  have  to  go  to  Madrid  to  go  over;  it  goes  over  the  banks  of  the 
Mississippi  and  into  the  bottoms  as  soon  as  it  gets  to  Commerce.  Of 
course  it  will  back  up  above  the  point  of  escape  in  all  basins  if  the 
flood  is  of  sufiftcient  duration. 

Q.  Well,  it  is  a  fact  that,  comparing  the  gauges  at  Cairo  and  at 
Helena,  the  disproportion  was  never  so  great  as  during  the  flood  of 
1897;  isn't  that  true? — A.  Yes,  sir;  that  is  true. 

Examined  by  Mr.  Bebst: 

Q.  Mr.  Pharr,  all  that  you  have  said  with  reference  to  the  St.  Francis 
Basin  would  apply  with  equal  force,  would  it  not,  to  the  Yazoo  Basin  t— 
A.  Yes,  sir;  and  has  so  applied. 

Q.  There  is  no  difference  in  the  two  basins  in  that  resi)ect? — A.  Not 
a  bit.    They  have  the  same  hydrographic  features  in  all  respects. 

Q.  And  ail  the  arguments  that  can  be  made  against  the  closing  of 
the  St.  Francis  Basin  would  apply  with  equal  force  (if  there  could  be 
any  such  arguments)  to  the  Yazoo  Basin,  would  they  not? — ^A.  Yes,  sir; 
they  are  the  same  thing  exactly.  And  leveeing  the  Yazoo  Basin  did 
not  raise  the  water  any  at  Vicksburg,  and  we  claim  that  leveeing  the 
St.  Francis  Basin  will  have  the  same  effect  as  leveeing  the  Yazoo  Basis. 

Examined  by  Mr.  Gallingeb: 

Q.  Mr.  Pharr,  can  you  tell  the  committee  how  much  farming  land 
along  these  levee  districts  has  enhanced  in  value  because  of  the  levees 
that  have  been  built? — A.  I  have  been  told  that  the  land  in  Missouri, 
in  the  southeastern  corner,  if  they  can  hold  the  levees,  has  been  enhanced 
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rom  23  to  300  per  cent.    I  suppose  the  same  statement  would  apply  to 
Arkansas. 

Q.  Now,  Mr.  Pharr,  this  committee  represents  the  Government  of 
Lhe  United  States  and  you  represent  a  State  or  a  section  of  a  State? — 
A..  A  levee  district;  yes,  sir, 

Q.  Now,  in  regard  to  these  improvements,  I  notice  by  your  statement 
^ou  say  that  since  the  organization  of  the  St.  Francis  levee  districts  of 
Arkansas  and  Missouri,  in  1893,  to  May  6, 1897,  the  districts  have  paid 
for  levees  already  constructed  $367,342.14,  while  the  Government  has 
paid  $234,036.68.  In  other  words,  the  levee  districts  have  expended 
about  50  per  cent  more  than  the  Government  has  expended.  Now,  you 
say  at  the  close  of  your  statement  that  when  the  work  under  construc- 
tion to  the  mouth  of  the  St.  Francis  Eiver  is  completed  it  will  cost 
81,012,000,  and  to  increase  the  heights  of  the  levee  from  the  31issouri- 
Arkansas  State  line  to  Pecan  Point  will  cost  $265,000,  or  a  total  of 
•1,277,000.— A.  Yes,  sir. 

Q.  You  forthermore  say  that  to  raise  the  levee  of  the  St.  Francis  levee 
district  of  Missouri  2  feet  above  the  1897  high-water  mark  it  will  cost 
tl60,000!— A.  Yes,  sir. 

Q.  And  then  you  suggest  that  of  the  first-named  sum  ($1,277,000]  the 
district  is  able  to  raise  $277,000  and  the  Government  should  contrioute 
€1,000,000! — A,  I  say  we  ask  the  Government  to  do  it  in  order  to  give 
H8  relief  at  once.  During  the  last  overflow  there  was  more  property 
destroyed  in  our  basin  than  would  build  a  levee  Irom  one  end  to  the 
other.  The  value  of  the  property  destroyed  in  our  basin  would  build  a 
levee  from  one  end  to  the  other,  twice. 

Q.  Then  (to  finish  my  question)  you  suggest,  Mr.  Pharr,  that  of  the 
first-named  sum  ($1,277,000)  the  district,  in  your  opinion,  is  able  to 
xaise  $277,000,  and  that  if  the  work  is  completed  the  Government 
should  contribute  $1,000,000  j  while  of  the  second  item  ($160,000)  the 
district  can  raise  $60,000,  and  to  complete  the  work  the  Government 
should  contribute  the  balance,  $100,000;  that  makes  a  total  of  $337,000 
fcr  the  district,  and  $1,100,000  to  be  paid  by  the  Government,  or  a  con- 
tribution of  over  three  times  as  much  by  the  Government  as  by  the 
districts.    Now,  what  I  want  to  get  at,  with  a  view  to  reaching  a  prac- 
tical conclusion  on  that  point  is,  as  to  whether  or  not  it  is  the  feeling 
of  the  people  along  those  flooded  districts  that  it  is  the  duty  of  the 
Wemment  to  contribute  for  the  completion  of  these  works,  for  the 
boilding  of  new  levees  and  the  improvement  of  existing  levees,  three 
times  as  much  as  the  property  holders,  who  are  so  largely  benefited 
(according  to  your  own  statement),  will  or  can  raise  for  that  purpose! — 
A.  Well,  a  great  many  of  the  people  desire  the  Government  to  take 
complete  control  of  the  whole  river  and  all  of  the  levees,  and  build  it 
alL    Whether  they  think  the  Government  should  do  it  or  that  they  are 
entitled  to  it  from  the  Government,  I  can  not  say.    I  can  not  say  what 
^heir  opinion  is,  because  I  have  not  heard  them  express  it.    But  the 
''Majority  of  the  people  want  the  Government  to  take  charge  of  the 
^hole  thing,  from  one  end  to  the  other. 

Q.  Of  course  we  can  understand  that,  Mr.  Pharr.  That  would  be 
^e  of  people  anywhere.  They  would  be  glad,  of  course,  to  have  the 
^vemment  expend  all  the  money  for  internal  improvements.  But 
^ow  let  me  ask  you  one  further  question  just  there.  Have  the  contri- 
*^Utions  already  made  by  these  people  in  the  way  of  taxation  or  in  what- 
ever form  it  may  have  come  for  the  building  of  these  levees  been  a  real 
^Urdento  them?  I  think  you  said  in  your  statement  that  the  revenues 
V>  some  extent  already  had  been  anticipated. — A.  Yes,  sir.    It  has  been  a 
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burden  to  tbem,  being  subject  to  the  overflow  while  they  have  been 
overflowed.  But  it  is  no  burden  at  all  if  they  are  protected.  Wheie 
they  pay  four  cents  now  of  levee  tax,  they  could  easily  pay  two  bits  an 
acre  if  they  were  protected. 

Q.  The  general  feeling  among  your  people  is,  is  it  not,  that  this  should 
be  a  joint  operation ;  that  the  people  should  make  some  contribution  aod 
the  Government  likewise  should  make  a  contribution  ?  In  other  words, 
your  people,  I  take  it,  are  willing  to  have  it  proceed  upon  that  basis?- 
A.  Yes,  sir.    They  are  willing  to  do  all  they  can  to  get  a  levee. 

Q.  And  the  matter  of  a  division  as  to  how  much  the  people  ought  to 
pay  and  how  much  the  Government  ought  to  pay  depends  upon  cir 
cumstances  or  the  ability  of  the  people  to  contribute  I — A..  Or  the  ability 
of  the  people  to  pay;  yes,  sir. 

Examined  by  Mr.  Yest  : 

Q.  Do  not  intelligent  men  who  have  considered  this  question  down 
in  this  country  agree  that  in  order  to  deepen  the  channel  and  in  order 
to  improve  navigation  you  must  confine  the  water  to  the  channel  of  the 
river,  and  unless  you  have  these  levees  that  navigation  suffers!— A.  I 
understand  that  is  the  opinion  of  the  majority  of  the  engineers ;  yes,  sir. 

Q.  But  that  is  an  accepted  opinion  now;  that  is  what  these  jetties 
are  built  for? — A.  Yes,  sir;  that  the  flood  as  well  as  low  water  must  be 
controlled. 

Q.  Is  not  that  the  reason  the  United  States  expends  any  money  upon 
levees! — A.  Yes,  sir;  that  has  been  their  main  object 

Q.  Not  to  save  private  property,  but  to  improve  the  navigation  of  the 
river? — A.  Yes,  sir. 

Q.  Now,  if  the  Government  undertakes  to  improve  the  navigation  of 
the  river  it  ought  to  protect  the  instrumentalities  that  are  necessary  for 
that  purpose,  and  the  people  are  willing  to  do  all  they  can  ! — A.  Yes,  sir. 

Q.  But  they  think  that  this  thing  ought  to  be  done  somehow!— A. 
They  want  it  done,  and  they  are  willing  to  do  all  they  can  to  have  it 
done. 

Mr.  Bebbt.  They  want  the  incidental  benefits  that  would  come  from 
the  necessary  work  the  Government  should  do  for  commerce! 

A.  Yes,  sir;  that  is  what  they  want,  and  they  want  it  done  right  now, 
before  they  have  to  move  out. 

Q.  Don't  you  believe,  as  an  engineer,  that  unless  the  Government  of 
the  United  States  and  its  means  prevent  these  overflows  as  they  have 
occurred  in  the  past,  and  continually  recur,  the  people  along  this  ri^er 
will  have  to  abandon  their  plantations! — A.  Yes,  sir;  I  do. 

Q.  And  I  will  ask  you  if  it  is  not  so  that  various  things  in  late  years 
have  contributed  enormously  to  increase  the  volume  of  the  waters  of 
the  Mississippi.  For  instance,  these  10  counties  in  southeastern  iMis* 
souri  that  are  being  principally  drained  of  their  enormous  swamps 
and  lakes  into  the  Mississippi,  and  the  destruction  of  timber  upon  the 
upper  river,  and  now  this  river  that  is  turned  into  the  Mississippi  Biver 
from  Chicago^all  those  things  have  increased  the  difficulties  thatyoa 
have  to  meet! — A.  Yes,  sir;  the  flood  arrives  faster  than  it  used  to. 

Q.  Why  is  it,  when  these  overflows  occur,  this  very  high  water, 
that  in  some  localities  there  are  threats  and  even  attempts  to  cut  the 
levees,  so  as  to  protect  one  locality  against  another:  and  do  they  want 
to  cut  tliem  above  or  below  the  lands  that  are  threatened! — A*  They 
generally  cut  them  below. 

Q.  Cut  them  below  so  as  to  relieve  the  upper  floods! — A.  Yes,  sir; 
there  is  some  talk  of  that,  and  levees  are  always  guarded  against  that 
during  high  water. 
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Mr.  Oatchings.   Don't  they  cut  them  above  to  relieve  the  land 
•elow  t    Haven't  you  got  that  reversed  I 

A.  Yes ;  generally  above  and  opposite.  But  I  was  speaking  of  out- 
ing them  on  the  same  side  of  the  river.  You  know  there  is  no  levee 
Du  the  other  side  of  the  river  so  far  as  we  have  built  down. 

Mr.  Catchings.  I  understand  you  now.  You  were  speaking  of  the 
same  side  of  the  river  t 

A.  Yes,  sir.    I  was  speaking  of  our  levee  districts. 

Examined  bv  Mr.  Gallingee  : 

Q.  What  can  you  say  as  to  the  stability  and  endurance  of  a  modern 
levee?  I  have  heard  it  said  that  perhaps  the  average  life  of  a  levee  is 
about  twenty  years. — A.  Yes,  sir.  That  is  the  opinion  of  a  great  many 
engineers  here  on  the  river. 

Q.  A  levee  may,  I  suppose,  be  undermined  or  something  happen  to 
it  to  make  a  crevasse  or  to  destroy  it  even  within  a  year  after  it  is 
built! — A.  Certainly.  Or  it  may  be  in  a  location  where  the  waves  wash, 
the  wind  hitting  the  waves  washes  it  very  badly,  and  it  will  have  to  be 
repaired  after  every  overflow. 

Q.  So  when  we  talk  about  the  permanent  improvement  of  this  great 
waterway  there  is  no  such  thing  as  a  permanent  improvement! — A. 
2)^0,  sir;  there  is  no  such  thing  as  a  permanent  improvement  where  yon 
▼ill  have  to  expend  no  more  money.  You  will  have  to  keep  up  the 
works  always. 

Examined  by  Mr.  VEST : 

Q.  But  if  you  keep  the  water  from  going  over  a  levee  it  will  stand 
indefinitely,  will  it  not! — ^A.  No,  sir. 

Q.  Well,  I  understand  that  when  it  has  once  gone  over  a  levee  it 
practically  ruins  it,  but  that  if  you  can  keep  the  levee  above  the  water 
level  you  can  always  repair  the  base  of  it,  unless  it  amounts  to  a  cre- 
vasse, for  instance! — A.  Yes,  that  is  true.  If  the  water  runs  over  a 
levee,  it  will  break  it,  there  is  no  doubt  about  that;  but  the  wave  wash 
is  another  thing  that  will  damage  it. 

Examined  by  Mr.  Bebbt  : 

Q.  If  they  are  once  built  so  as  to  hold  the  water,  the  levees  could  be 
kept  in  condition  to  hold  it  with  comparatively  small  expense? — A. 
leg,  sir;  the  first  cost  is  the  great  cost. 

Q.  You  would  not  have  to  go  to  the  expense  of  rebuilding  the  whole 
work  every  twenty  years,  but  it  could  be  kept  repaired  for  less  than 
that  cost,  could  it  not! — ^A.  Well,  estimates  are  made  that  the  life  of  a 
ievee  is  twenty  years,  and  in  twenty  years  a  levee  has  to  be  rebuilt. 

Q.  Well,  in  point  of  fact,  aren't  there  some  levees  in  Louisiana  and 
Mississippi  that  have  stood  for  forty  years! — A.  Yes,  sir,  and  some  for 
one  hundred  years.  And  then  there  are  some  that  have  not  stood  for 
one  year. 

Q.  But  when  j'ou  have  once  built  permanently  and  well  you  do  not 
fl^ean  to  say  that  you  would  have  to  go  to  the  expense  every  twenty 
years  of  expending  the  whole  amount  again,  do  you! — A.  Oh,  no;  the 
Jife  of  a  levee  could  be  extended  a  long  time,  even  for  a  hundred  years. 

Mr.  Catchings.  Do  you  mean  it  could  not  be  kept  for  over  twenty 
years,  or  that  by  keeping  it  in  rei)air  you  would  have  to  expend  as 
^uch  as  it  would  originally  cost  to  build  it  in  twenty  years! 

A.  No,  sir;  I  do  not  mean  that.  If  a  levee  is  built  permanently, 
ftat  is,  where  there  would  be  no  danger  of  it  caving  in  the  river  or 
'ailing,  disappearing  totally,  I  do  not  mean  to  say  it  would  cost  as  much 
^  keep  it  in  repair  twenty  years  as  it  would  to  build  it. 


196  MISSISSIPPI   BIVER   FLOODS. 

Mr.  CATCHiNas.  Well,  do  you  mean  that  the  levee  would  give  way 
in  twenty  years! — ^A.  No,  sir.  When  they  say  the  life  of  a  levee  is 
twenty  years,  they  mean  that  it  generally  caves  into  the  river,  is  trav- 
eled down,  is  wave-washed 

Mr.  Berby.  Or  crawfished! 

The  Witness.  Yes,  crawfished,  and  damaged  in  other  ways,  so  that 
the  repairs,  rebuilding,  and  maintenance,  for  a  period  of  twenty  years, 
from  past  experience  has  amounted  to  about  first  cost. 

Mr.  Gatghings.  You  do  not  mean  to  say  that  the  levee  itself  can  not 
survive  over  twenty  years! 

The  Witness.  No,  sir;  not  at  all.  And  since  we  have  had  better 
organization  the  life  of  a  levee  has  been  increased  very  greatly,  and 
will  continue  to  increase  as  the  river  becomes  more  thoroughly  under 
control  and  the  banks  of  the  river  are  made  stationary. 

John  B.  Dbiveb,  sworn,  testified  as  follows : 

Examined  by  Mr.  Nelson  : 

Q.  What  position  do  you  occupy,  Colonel,  with  reference  to  levee 
improvement! — A.  I  am  now  president  of  the  St.  Francis  Levee  Board 
in  Arkansas. 

Q.  Is  that  a  board  under  the  Federal  Oovemment  or  under  the  State 
organization? — A.  It  was  created  by  an  act  of  the  legislature  of  Ar- 
kansas.   It  is  a  State  organization. 

Q.  The  same  board  of  which  Mr.  Pharr  is  the  engineer! — A.  Yes, sir. 

Q.  How  long  have  you  held  that  position ! — A.  Since  May  last.  I 
have  been  a  member  of  the  board  since  its  organization  in  1893. 

Mr.  Bebby.  Colonel,  how  long  have  you  resided  on  the  Mississippi 
Kiver  and  been  familiar  with  it  in  the  levee  district! 

A.  Thirty- four  years. 

Q.  You  have  heard  the  statements  of  Engineer  Pharr.  Do  you  concur 
in  his  views!— A,  I  concur  in  most  of  his  views.  We  differ  a  little od 
some  matters. 

Q.  You  are  familiar,  too,  with  that  portion  of  the  so-called  St.  FranciB 
Basin  in  Missouri,  are  you  not! — A.  Yes,  sir;  perfectly  so. 

Q.  Waiving  the  little  portions  on  the  east  side  of  the  river,  is  not 
that  basin  practically  bounded  by  the  Mississippi  Kiver  from  Commerce 
down  on  the  east,  and  on  the  west  by  what  is  known  as  the  Crowley 
Eidge! — A.  That  is  a  fact.  I  will  state  right  here,  so  as  to  maketiie 
matter  plain,  that  at  the  organization  of  our  district  the  legislature  of 
Missouri  was  in  session,  and  they  got  a  copy  of  our  bill  pending  before 
our  legislature  and  had  passed  a  bill  exactly  like  ours,  and  it  was 
intended  at  that  time — I  was  a  very  active  man  in  getting  up  this  IDa^ 
ter,  was  in  fact  a  member  of  the  old  board  when  it  was  a  State  instita* 
tion,  and  when  we  drafted  this  bill  and  introduced  it  into  the  legislature 
of  Arkansas  the  Missouri  people  wanted  the  same  character  of  a  ia^* 
and  they  came  down  and  got  a  copy  of  our  law  and  introduced  it  in 
their  legislature,  and  it  was  the  intention,  if  such  a  thing  could  be  done, 
that  both  boards  should  act  as  one  board  in  operation,  but  after  ei^' 
iuing  the  laws  of  the  two  States  we  found  we  would  have  to  act  sepa^ 
rately.  They  organized  a  separate  board  and  we  organized  a  separate 
board,  but  our  chief  engineer  (the  father  of  this  young  man,  Mr.  Pharr, 
who  has  just  testified)  was  formerly  chief  engineer  of  both  boards  and 
held  that  position  until  he  died. 

Q.  Of  both  State  boards! — A.  Yes,  sir. 
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Q.  N'ow,  if  I  may  use  the  expressiou,  tlie  west  high-water  bank  of  the 
so-called  St.  Francis  Basin  was  reaUy  Crowleys  Bidge? — A.  Yes,  sir; 
khat  is  right. 

Q.  And  the  total  area  incladed  in  that  basin  is  somewhere  about 
6,000  square  miles  or  a  little  over,  isn't  itf — A.  Yes,  sir.  Something 
over  3,000,000  acres  of  land. 

Q.  It  would  be  nearly  4,000,000  acres,  would  it  not  I — A.  Yes,  sir; 
ooanting  all  of  it  in  Arkansas  and  Missouri  together,  about  4,000,000 
icres. 

Q.  Some  estimate  it  at  even  as  high  as  6,500  square  miles. — A.  Yes, 
sir. 

Q.  So  it  would  be  easily  4,000,000  acres f — ^A.  Yes,  sir;  that  includes 
from  Commerce  down. 

Q.  Prom  Commerce  to  Helena! — A.  Yes,  sir.  When  I  said  3,000,000 
Gusies,  I  had  in  mind  that  the  Commerce  section  of  country  gets  its 
water  &om  the  Mississippi  above  Cairo,  and  when  we  have  a  food  in 
the  Ohio  Biver  it  does  not  affect  the  Commerce  people  at  all.  Some 
people  connect  the  two  districts  and  their  interests  together,  but  there 
is  quite  a  distinction. 

Q.  Now,  what  was  the  character  of  most  of  the  land  in  this  basin 
below  New  Madrid,  and  what  was  its  quality,  aside  fiom  those  dry 
hnmrnockB,  before  you  commenced  to  build  these  levees.  Was  it  not 
swampy  and  boggy! — A.  Ye8,  sir. 

Q.  And  unfit  for  use! — A.  Yes,  sir. 

Q.  It  was  not  occupied  by  settlers,  was  itf — A.  Very  few  settlers, 
and  they  were  on  the  ridges. 

Q.  It  was  bogs  and  swamps! — A.  Yes,  sir. 

Q.  And  the  Idnd  was  of  very  little  value! — A.  Practically  of  no  value. 

Q.  Who  was  it  owned  by  mostly  before  this  levee  construction  was 
began! — A.  Most  of  the  lands  were  owned  by  private  individuals,  but 
large  plats  belong  to  counties.  Now,  Missouri  has  a  different  system 
from  ours;  the  lands  belong  to  their  counties,  and  of  forfeited  lands  in 
Pemiscot  County  alone,  adjoining  ours,  the  southeastern  county  of  Mis- 
Boari,  owned  forty-odd  thousand  acres  of  land,  and  it  is  a  very  small 
ooun^. 

Q.  Of  land  forfeited  for  the  nonpayment  of  taxes  ! — A.  Yes,  sir.  The 
land  was  absolutely  worthless.  The  State  donated  to  the  levee  board 
of  my  district  the  lands  belonging  within  the  district. 

Q.  Yes;  but  what  I  want  to  get  at.  Colonel,  is  this:  That  before  this 
construction  of  levees  was  entered  into,  there  was  really  no  farming 
done  there,  and  the  land,  except  a  few  of  those  dry  ridges,  was  unoccu- 
pied.—A.  Yes,  sir. 

Q.  The  rest  was  a  worthless  swamp! — A.  Yes,  sir. 

Q.  No  settlements,  and  no  cultivation! — A.  Yes,  sir;  it  would  have 
been  impossible  to  cultivate  it. 

Q.  And  only  a  few  of  those  ridges  were  occupied! — A.  Yes,  sir;  just 
a  very  few;  it  was  but  sparsely  settled. 

,  Q.  Now,  taking  the  stage  of  water  as  it  was  at  Cairo  in  1883  (52.2),  or 
in  1882  (51.8),  or  taking  it  in  1897,  supposing  there  had  been  no  levees 
at  all  on  the  entire  length  of  the  St.  Francis  Basin  from  Commerce  down 
^  Helena,  and  the  water  4iad  had  free  play  in  the  basin,  what  would 
have  been  the  average  depth  of  the  water,  at  that  high  stage,  in  the 
Win  outside  of  the  river! — A.  Well,  at  one  of  those  extreme  overflows 
tte  water  goes  all  the  way  from  just  over  the  land  to  20  feet  in  depth. 

Q.  I  do  not  mean  the  hummocks,  but  the  ordinary  low  places.  Would 
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it  not  have  been  from  10  to  15  feet  deep! — A.  Yes;  and  very  often 20 
feet.  It  runs  back  into  the  St.  Francis  Eiver.  The  country  gets  lower 
gradually  as  it  goes  back  into  the  St.  Francis  River. 

Q.  Then,  with  all  that  basin  unleveed,  with  a  52-foot  stage  of  water 
at  Cairo,  you  would  have  had  then  an  iinmense  lake  in  that  basin  of 
over  6,0()0  square  miles f — A.  Yes,  sir. 

Q.  With  a  depth  of  how  much? — A.  With  an  average  depth  of  10 
feet. 

Q.  With  a  depth  of  10  feet! — A.  I  think  so;  on  the  average. 

Q.  More  in  places? — A.  Yes,  sir;  and  less  in  some. 

Q.  Now,  shutting  off  that  basin  and  that  lake  by  levees  and  confining 
the  water  in  a  narrow  channel  had  some  bearing  on  the  flood  stages  in 
the  river  below  Helena,  did  it  notf — A.  I  think  it  would.  I  think  if  ve 
had  the  river  confined — I  will  explain  to  the  committee  this:  If  yon 
confine  the  river  in  a  channel,  by  a  system  of  Wvees,  you  increase  the 
current — it  flows  much  faster.  When  these  lateral  currents  are  cut  off 
or  not  allowed  to  flow  over  the  banks,  they  deaden  the  current  and  form 
these  bars,  and  practically  fill  up  the  bed  of  the  river  wherever  you 
find  these  laterals  or  outflows. 

Q.  Now,  Colonel,  is  it  not  the  opinion  of  engineers,  and  is  it  not  year 
opinion,  that  during  high  stages  of  water  the  river  does  not  scour  its 
bed  as  it  does  at  lowei  stages  of  water! — A.  Not  so  much,  I  don't  think; 
no,  sir. 

Q.  Is  it  not  the  fact  that  as  you  get  the  stage  of  the  river  higher,  the 
tendency  is  for  the  silt  to  fill  up  the  river,  and  that  the  real  scouring, 
the  lowering  of  the  bed,  occurs  more  in  low  stages  of  water  than  in 
high? — A,  Not  necessarily  so. 

Q.  No;  but  is  not  that  in  general  the  case? — A.  That  has  been  the 
opinion  of  a  great  many  engineers. 

Q.  What  is  your  opinion! — A.  My  opinion  is  that  if  the  water  can 
be  confined  in  the  bed  of  the  river  by  any  system,  levees,  dikes,  or  any- 
thing else,  that  it  will  scour  at  any  stage. 

Q.  And  that  it  will  not  fill  at  high  water  any  more  than  at  low 
water  ? — A.  I  do  not  think  it  will.  I  have  a  reason  for  saying  these 
things.  I  have  lived,  as  I  say,  thirty-four  years  on  the  banks  of  this 
river. 

Q.  Now,  when  the  floods  of  1882  and  1883  occurred,  there  were  no 
levees  built  on  the  St.  Francis  Basin,  as  I  understand  it! — A.  Oh,  yes; 
there  were. 

Q.  Well,  no  material  levees! — A.  No. 

Q.  Not  such  as  would  pen  up  water! — A.  No;  not  very  much. 

Q.  There  were  small  old  patches  in  Arkansas,  but  no  long  levees 
that  would  pen  up  the  water? — A.  No;  very  little. 

Q.  How  do  you  account  for  the  fact  that  during  those  floods,  when 
the  water  was  higher  at  Cairo  than  it  was  in  1897,  the  stages  at  Mem- 
phis and  Helena,  and  at  lower  points,  were  lower  than  during  the  flood 
of  1897,  when  you  had  so  much  of  the  basin  inclosed  with  levees!— A. 
Well,  that  requires  a  lengthy  statement.  There  was  a  combination  of 
circumstances  that  brought  about  the  high  water  from  Cairo  soath* 
From  just  below  my  town,  Osceola,  the  St.  Francis  Basin  was  prac^ 
tically  open;  but  during  the  time  the  crest  of  this  wave  was  passing 
from  Cairo  south,  the  Government  gauge  at  my  place  showed  that^« 
had  12  inches  of  rain 

Q.  Where  were  you!— A.  At  Osceola.  Twelve  inches  of  rain  i^ 
forty-eight  hours,  as  the  crest  of  the  wave  passed  from  Cairo  south 
past  Memphis. 
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Q.  You  explain  it,  then,  by  the  excessive  rains  thatyou  had  in  the  St. 
Francis  Basin  at  that  time? — A.  Yes,  sir.  That  is  at  least  18  inches  of 
water  that  we  can  account  for. 

Q.  That  made  the  great  dift'erencel — A.  That  was  partly  the  cause. 
Another  cause  was,  that  the  water  had  been  confined  from  New  Madrid 
south  to  Osceola,  about  80  miles,  and  the  current  was  flowing  »o  much 
faster  than  usual  that  it  forced  itself  past  and  raised  the  flood  line  at 
3Iemphis.  And  when  it  tore  through  at  Helena  it  had  the  same  effect, 
because  it  went  through  there  much  quicker  than  it  had  been  in  the 
habit  of  doing  before.  Heretofore  it  has  taken  the  water,  as  Mr.  Pharr 
and  as  all  engineers  will  tell  you,  from  eight  to  sixteen  and  eighteen 
days  to  pass  down  the  St.  Francis  Basin  and  get  down  to  Helena,  but 
in  1897  it  passed  through  in  half  the  time,  and  it  all  came  out,  you 
onderstand — there  is  a  thing  very  few  people  think  about — this  water, 
as  I  say,  was  forced  down  the  river  as  far  as  our  place,  in  the  channel 
altofjether,  which  increased  the  current,  and  when  the  water  commenced 
going  over  the  banks  it  checked  the  flow  and  piled  up  faster. 

Q.  You  mean  there  was  no  break — no  way  for  the  water  to  get  into 
the  ba^in  until  it  reached  your  point? — A.  Yes.  The  breaks  occurred 
jnst  as  the  water  came  to  a  stand — the  breaks  above  our  place.  Now 
(this,  of  course,  is  simply  my  opinion,  but  it  is  fortified  by  the  facts  that 
we  know  existed  at  the  time),  just  about  the  time  the  water  came  to  a 
stand — this  water  had  all  been  kept  inside  of  the  river — the  breaks 
occurred  just  below  my  place,  when  the  water  was  49  feet  at  Cairo. 
When  the  first  break  occurred  just  below  Osceola,  of  course  this  water 
had  been  forced  out  and  it  piled  up  in  Memphis  much  faster  than  it 
did  in  1882  and  1883;  that  is  one  thing  that  increased  it. 

Q.  Your  own  experience,  then,  indicates  that  because  of  the  penning 
up  of  the  water  as  it  had  been  penned  up  above,  it  came  to  you  in  such 
a  preponderating  force  that  it  broke  the  old  weak  levees  below  you  f — 
A.  Yes,  sir. 

Q.  And  that  was  owing  to  the  fact  that  the  confinement  of  the  river 
above  by  the  levees  during  this  last  flood  caused  the  water  to  come  in  a 
heavier  volume  onto  your  levees  below  Osceola  than  it  ever  did  before  ? — 
les,  sir.    There  is  no  doubt  about  it. 

t^.  And  that  was  owing  to  the  penning  up! — A.  Yes,  sir. 

Q.  Now,  could  not  what  occurred  with  you  have  occurred  below 
Helena  in  like  manner  f — A.  Now,  understand  me;  I  say  it  will  increase 
the  flood  line  at  Memphis,  but  I  do  not  believe  it  will  ever  increase  the 
flood  line  at  Helena,  because,  if  you  will  notice  the  gauge  readings,  the 
Helena  and  the  Cairo  gauge  show  nearly  the  same  thing. 

Q.  The  gauge  readings  during  the  last  flood,  at  Memphis  and  at 
Helena,  indicate  that  the  rise  was  much  greater  in  proportion  at  Helena 
than  at  Memphis.  The  gauge  reading  in  1883,  at  Cairo,  was  5.6  and  at 
Memphis  37.1,  and  at  Helena  the  gauge  reading  was  51.6.  How  do  you 
account  for  that! — A.  I  account  fo^that  in  this  way:  Half  the  dis- 
^Qce  that  this  water  had  to  go  downthrough  the  St.  Francis  Basin,  in 
1897,  was  absolutely  cut  oft*  from  Hellna,  and  it  only  took  half  the  time 
for  the  water  that  passed  above  Memphis  to  pass  Helena  than  it  would 
if  it  had  gone  out  at  Point  Pleasant,  Mo.,  because  it  is  only  about  half 
the  distance.  That  increased  the  height  of  the  water  there,  because 
ttc  riverscame  together  above  Helena,  you  understand.  Heretofore  it 
l^&s  taken  it  a  long  time  to  pass  out  through  that  basin,  because  it  is 
^U  of  undergrowth,  logs,  timber,  and  all  sorts  of  obstructions.  But 
from  Osceola  down  the  country  is  more  open  than  it  is  above,  a  great 
deal  more,  because  there  is  more  cleared  land;  and  it  passes  out  at 
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Helena  mach  qaicker  now  than  it  ased  to,  and  was  the  cause,  I  thM, 
of  the  Helena  gauge  going  so  much  higher  than  it  usually  does. 

Q.  Because  it  passed  more  rapidly  out  of  the  basin  f — A.  Yes,  sir; 
the  route  having  been  shortened  at  least  half  the  distance  for  the  water 
that  went  in  the  basin,  it  piled  up  there  at  about  the  same  time,  becaase 
the  distance  is  much  shorter  through  the  St.  Francis  Basin  than  throogh 
the  main  river. 

Q.  Do  you  mean  to  say  that  the  progress  of  the  water,  that  in  tbe 
basin  and  that  in  the  river,  was  simultaneous  then! — ^A.  Almost  so, 
having  an  open  country  to  pass  through. 

Q.  The  water  in  the  basin  from  Memphis  down  flowed  as  fast  as  iu 
the  river! — A.  It  did  not  flow  as  fast,  but,  you  understand,  the  distance 
is  much  shorter,  and  there  were  not  the  obstructions  below,  when  the 
water  passed,  that  there  had  been  before,  and  the  water  passed  out  much 
quicker  and  raised  the  water  gauge  at  Helena  outrageously  high  pimch 
higher  than  it  ought  to  have  been  and  much  higher  than  it  ever  will 
be  seen  again,  I  think,  after  this  basin  is  closed. 

Q.  Higher  than  it  was  known  before! — A.  Yes,  sir;  and  higher  than 
will  ever  be  known  again,  I  hope.  Because,  as  I  say,  in  addition  to 
that  we  had  12  inches  of  rain.  .  We  have  a  gauge  at  our  place  (one  of 
those  receptacles  the  Oovernment  furnishes),  and  in  forty -eight  hours 
we  had  12  inches  of  rain,  and  the  water  irom  the  rains  was  pouring 
down  on  both  sides  of  the  basin,  being  hilly  on  both  sides,  and  concen- 
trating at  the  mouth ;  and  I  am  satisfi^  it  raised  the  water  at  the  month 
of  the  St.  Francis  18  Inches  above  what  it  would  have  been  if  it  had 
not  been  for  the  rain. 

Q.  That  you  had  during  the  flow  of  that  water! — A.  Yes,  sir;  as  the 
crest  of  the  wave  was  passing  south. 

Q,  Now,  when  the  river  is  at  high  stages  and  the  water  overflows 
below  New  Madrid  and  breaks  into  the  basin,  what  is  the  time  of  the 
flow  of  the  water  in  the  basin  as  compared  with  that  in  the  river!— A. 
It  takes  about  three-fourths  or  four-flfths  longer  to  go  down  through 
the  basin  than  in  the  river. 

Q.  Well,  how  many  days,  say,  from  New  Madrid,  or  where  the  head 
of  the  levee  is  there,  down  to  Helena! — A,  It  generally  takes  it  two 
weeks. 

Q.  Two  weeks  in  the  river! — ^A.  No:  in  the  basin. 

Q.  And  how  long  in  the  river! — ^A.  From  three  and  one-half  to  four 
days. 

Q.  In  one  case  it  would  be  four  days  and  in  the  other  it  would  be 
fourteen  days? — A.  Yes,  sir;  and  sometimes  longer. 

Q.  A  diflerence  of  ten  days! — A.  Yes,  sir;  fully  that  much. 

Q.  Now,  then,  if  the  crest  of  the  flood  did  not  last  more  than  eight 
or  nine  days,  manifestly  under  those  conditions  it  would  be  a  relief  to 
the  river  to  have  a  part  of  its  waters  in  the  basin,  would  it  not!— A. 
Yes,  sir,  it  would  be  to  the  river  below  Helena.  I  believe  it  would-^ 
short  time  like  that. 

Q.  Now,  we  are  directed  by  the  resolution  to  inquire  whether  we  can 
relieve  against  floods  by  means  of  reservoirs.  What  is  your  idea  of 
constructing  a  great  reservoir  with  Crowley  Kidge  as  the  western 
boundary  from  Commerce  down  to  Helena,  and  turning  all  the  basin 
there  into  one  great  reservoir.  What  is  your  opinion  of  that,  and  what 
would  be  the  effect  of  such  a  reservoir  upon  the  river  in  diminishing 
floods  below! — A.  I  suppose  if  that  could  be  done  it  would  help  some: 
there  is  no  doubt  about  that;  but  it  would  destroy  the  greatest  and 
richest  body  of  land  in  America. 

Q.  Are  you  able  to  tell,  Colonel,  about  what  is  the  stage  of  the  river 
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ro  when  the  river  is  ap  to  its  natural  banks! — ^A.  It  is  about  42 

Forty  feet  is  called  the  danger  line.    But  you  understand  they 

>y  that  that  it  flows  out  into  the  little  bayous  and  tributaries. 

t  is,  say,  40  feetf — A.  Forty-two  feet,  say.    At  42  feet  it  never 

anybody  much. 

^ow,  taking  a  52-foot  stage— that  was  substantially  the  1883  stage 

•of — A.  Yes,  sir. 

^hat  would  make  an  overflow  of  10  feet? — ^A.  Yes,  sir. 

Lnd  if  the  flood  did  not  last  but  eight  or  ten  days,  could  not  that 

B  water  (10  feet  above  the  natural  bank)  be  retained  in  that  St. 

s  Basin  of  over  6,000  square  miles  at  a  depth  of,  say,  12  feet? — 

0  not  think  it  could. 

>r  a  large  share  of  it? — ^A.  Well,  a  good  deal  of  it  could  be  put 
■e. 

Lnd  could  it  not  be  substantially  retained  for,  say,  twelve  to  four- 
ays? — A.  No,  sir;  it  could  not. 

)r  ten  days? — A.  It  is  possible  you  could  retain  it  for  a  week,  but 
e  this  river  now  has  got  so  that  it  does  not  overflow  like  it  used 
Dimerly,  when  the  river  rose  we  usually  had  a  month  to  get 

in  shape  to  meet  it,  but  now  it  comes  right  down  on  us  all  of  a 
1.  Now,  aU  this  northern  country  up  the  Ohio  Biver  and  up  the 
sippi  Biver,  up  through  Illinois,  Tennessee,  Missouri,  and  all  that 
y,  is  being  cleared  and  ditched,  and  all  the  bayous  and  lakes  are 
d  out  into  the  river,  and  when  the  water  comes  now  it  comes  like 
pouring  from  a  roof,  and  comes  down  on  us  before  we  know  it. 
,  and  it  would  be  impossible  to  construct  a  reservoir  that  would 
any  relief. 

Berry.  The  condition  of  the  country  is  such  that  it  would  be 
r  impossible  to  hold  that  water  in  a  reservoir,  would  it  not? 
'  do  not  see  how  you  could  do  it. 

Berrt.  Would  not  the  cost  of  it,  after  you  had  paid  for  all  the 
verflowed  and  destroyed,  as  well  as  the  expense  of  constructing 
jervoir,  cost  more  than  to  levee  the  district? 
t  would  cost  more  to  do  that  than  to  make  a  levee  from  Com- 

Mo.,  to  the  Gulf  with  rock.  You  might  make  a  cement  wall 
or. 

GALLmoER.  Is  there  any  known  way  by  which  you  could  divert 
into  such  a  reservoir  and  hold  it? 

Berry.  An  imulense  quantity  of  water  could  not  be  held  in  that 
untry. 

)h,  no;  I  don't  think  it  could.  You  might  be  able  to  hold  it  for 
:,  possibly. 

Ion  would  not  be  able  to  hold  it  as  you  could  in  a  mill  pond,  but 
ould  it  be  to  leave  it  as  a  free  basin? — A.  No,  sir;  you  could  not 
i.  You  would  have  to  build  an  immense  wall  below,  because  the 
immense.  After  you  get  back  into  the  St.  Francis  Basin — if  you 
stood  the  geography  of  the  country  you  could  well  understand 

could  not  be  held. 
Veil,  it  slopes  from  tbe  Mississippi  back? — ^A.  Yes,  until  you  get 

St.  Francis,  and  you  see  the  distance  is  so  much  greater  by  the 
iver  than  it  is  through  that  basin  that  you  just  could  not  hold  it: 

1  all. 

Catchiwos.  a  fall  of  about  ItiO  feet? 

ITes,  sir. 

n  your  opinion,  then,  it  would  not  be  possible  to  make  a  reservoir 

— A.  I  do  not  think  it  could  be  done  at  all. 

fit  is  not  possible  to  make  a  reservoir  there,  can  you  conceive  of 
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any  other  point  down  the  river  wheie  a  reservoir  could  bo  built f- 
do  not  think  you  could  build  a  reservoir  down  in  this  country, 
might  if  you  had  mountains  on  either  side  and  then  banked  up  to 
the  water,  but  in  this  low  country  you  can  not  do  it. 

Q.  If  you  could  not  make  a  reservoir  out  of  the  St.  Francis  Basic 
could  not  anywhere  else  below! — A,  I  do  not  think  you  could. 

Q.  Now,  before  this  levee  building  took  place,  is  it  not  a  fact 
about  90  per  cent  of  all  the  lands  in  the  basin  were  practically  ^ 
less! — A.  Yes,  sir;  fully  90  per  cent. 

Q.  Over  90  per  cent? — A.  Yes,  sir;  practically. 

Q.  Who  are  those  lands  owned  by  mostly;  by  small  holders 
own  a  little  bit,  or  by  large  syndicates  that  own  great  tracts  f — A. ' 
when  we  passed  the  levee  law  creating  this  district,  large  land  s 
cates  owned  a  good  deal,  but  they  have  sold  oft',  and  people  are  mc 
into  the  district — thousands  of  them — since  we  began  to  bulk 
levees,  and  they  are  now  purchasing  this  land. 

Q.  But  before  the  building  of  levees  the  lands  were  owned  la: 
by  large  land  syndicates? — A.  Yes,  sir. 

Q.  And  except  where  the  levee  system  has  operated  to  advanta 
they  could  sell,  they  are  still  owned  by  these  syndicates! 

Mr.  Berry.  Not  syndicates  as  much  as  it  is  individuals,  is  it! 

The  Witness.  Oh,  no.  The  majority  of  the  lands,  you  undersi 
are  held  by  individuals,  but  there  are  four  or  five  syndicates  that 
a  great  deal  of  the  land  in  the  basin,  the  Memphis  Land  and  Ti; 
Company;  the  Chatfield  Laud  Company,  of  Cincinnati;  the  G 
Land  Company,  of  St.  Louis,  and  three  or  four  other  corporations 
several  thousand  acres  of  the  land  in  the  district. 

Examined  by  Mr.  Berry  : 

Q.  Colonel,  do  you  think,  with  levees  properly  constructed  from  ( 
to  the  Gulf,  and  to  the  height  you  usually  regard  as  being  safe  (s^ 
or  12  feet  on  an  average,  or  15,  whatever  it  may  be),  that  the  ^ 
river  can  be  confined  within  those  levees? — A.  There  is  no  doubt  i 
mind  about  it  at  all. 

Q.  You  feel  confident  that  it  can  be  done,  do  you! — A.  Yes,  sir. 
last  overflow  demonstrated  the  fact  that  we  can  bold  the  levees  ag 
any  overflow. 

Q.  Is  it  not  a  fact  that  many  of  these  crevasses  that  occurred  i 
levees  were  in  levees  built  back  in  the  fifties — before  the  warl 
Every  one  that  occurred  in  my  district  were  in  levees  built  from 
to  1850. 

Q.  And  were  the  old  levees? — A.  Old  levees  that  were  practi 
of  no  service  at  all.  They  were  old,  built  on  logs  and  brush,  and  m 
mined  by  the  moles  and  rats,  and  they  were  in  bad  shape.  Th< 
system  of  building  levees,  I  will  state  to  the  committee,  wa«  to  le 
work  to  contractors  and  had  no  one  to  supervise  or  control  them 
was  not  done  in  the  way  we  build  levees  to-day.  The  first  break 
occurred  in  my  county  occurred  right  in  the  center  of  my  place 
Mr.  Hale,  a  neighbor  of  mine,  told  me,  and  I  know  it  is  a  fact,  th 
helped  build  the  very  levee  that  broke,  and  he  said  they  filled  ui 
levee  with  large  logs  and  that  they  left  a  stump  in  the  levee — the  si 
is  standing  right  in  the  break  now.  They  cut  down  a  sycamore  t 
feet  in  diameter,  cut  off'  the  top,  and  built  the  levee  over  it;  well 
all  decayed.  I  was  within  60  feet  of  the  break  when  it  occurred, 
the  levee  actually  dropped  right  in ;  the  whole  top  fell  right  in.  I « 
there  and  witnessed  it.  It  waa  practically  undermined  by  this 
Now,  when   we  build  levees  there  is  not  a  stick  or  a  piece  of  t 
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Mowed  to  go  in  as  big  as  your  thumb ;  there  is  an  engineer  every  little 
Listauce,  and  an  assistant  stands  over  the  men  and  sees  tliat  nothiug 
:bat  will  decay  goes  in*  And  all  of  our  new  levees  in  the  St.  Francis 
front  stood  during  the  tlood  and  are  standing  to-day.  We  had  miles 
and  miles  of  levee  in  our  district  that  the  water  ran  over  for  twenty- 
foar  hours  at  a  tinie  and  it  didn't  affect  the  levee  a  bit ;  the  levee  stands 
there  to-day  as  good  as  when  it  was  built. 

Q.  What  is  the  average  height  of  the  levees  along  the  St.  Francis 
Basin! — A.  Mr.  Pharr  says  about  9  feet.  I  don't  think  it  runs  quite  that.  I 
think  an  8-foot  average  would  be  a  full  average.  And  I  think  18  inches 
to  2  feet  more  will  make  the  levees  practically  above  any  water  that  we 
may  ever  see.  Now,  in  my  neighborhood,  in  fact  in  all  my  county — I 
•was  not  president  of  the  levee  board  during  the  overflow,  but  I  was  on 
the  levees  all  the  time,  being  a  member  of  the  board,  and  1  worked  very 
hard  to  save  the  levees;  and  on  the  new  levees  the  water  just  got  up 
to  in  some  places  from  6  inches  to  3  feet  of  the  top.  A  good  many  of 
onr  levees  were  3  feet  out  of  the  water,  which  is  a  very  remarkable 
fact.  Now,  the  levees  are  all  built  absolutely  level;  there  is  a  level  run 
over  all  of  them,  and  they  are  all  supposed  to  be  exactly  the  same 
height  above  the  water;  but  sometimes  the  water  will  be  higher  in  one 
place  than  in  another — for  instance  where  it  flows  around  a  point  on  a 
carve  in  the  levee  below  that  it  will  fill  up.  There  is  no  currrent  to  carry 
it  away  and  the  water  banks  up  and  gets  near  to  the  top,  while  where 
the  current  is  swift  the  levees  may  stand  2  and  3  feet  above  the  water 
of  last  year's  height. 

Q.  What  is  the  eft'ecton  the  land  where  a  crevasse  occurs;  does  it 
wash  the  land  out  sometimes? — A.  It  nearly  ruins  a  place.  I  had  a 
place  damaged  a  great  deal  from  a  break  last  year.  I  lost  my  houses 
aud  everythiug  anywhere  near  the  break.  The  fenctes  washed  down. 
1  lost  about  60  acres  of  potatoes  that  would  have  been  worth  $40  an 
acre  to  me. 

Q.  Well,  sometimes  does  it  destroy  the  land  itself! — A.  Yes,  sir;  it 
washes  it  out  in  holes,  and  builds  sand  banks,  etc.  One  thing  will 
occnr  at  one  break  and  another  at  another.  Sometimes  the  break  will 
Occur  in  a  sandy  place,  and  it  will  wash  out  the  white  sand  over  the  land 
and  damage  it. 

Q.  And  sometimes  when  it  backs  up  on  it  it  does  not  hurt  it! — A. 
Yes,  sir;  does  not  hurt  it  at  all  when  it  backs  up,  except  right  imme- 
diately, you  know.    After  it  drys  oft'  it  is  all  right. 

Mr.  Galltnger.  You  say  that  in  your  opinion  it  is  practicable  to 
levee  this  great  rf  ver  from  Cairo  down.  Could  you  suggest  to  the  com- 
Diittee  what,  in  your  opinion,  would  be  the  approximate  cost  of  such  an 
enterprise  ! 

A.  Well,  sir,  we  have  made  up  statements.  From  our  practical  knowl- 
edge of  levee  building  we  think  our  district  can  be  leveed  for  about 
11,200,000,  with  a  levee  that  will  be  practically  above  any  water  we 
have  ever  had. 

Q.  Do  you  mean  the  whole  St.  Francis  levee! — A.  Yes,  sir. 

Q.  Clear  from  Missouri  down  to  Helena? — ^A.  Yes,  sir;  from  Point 
Pleasant,  Mo.,  to  Helena,  Ark. 

Mr.  Gallingeb.  I  wish  you  would  state,  if  you  can,  what  would  be 
the  approximate  cost  of  the  completion  of  this  entire  enterprise  which 
yon  say  is  practicable. 

A.  Well,  I  have  stated  it  from  Point  Pleasant.  I  have  not  the  data 
above  Point  Pleasant. 

Mr.  GaLiLINGEB.  I  mean,  to  build  it  from  Cairo  to  the  Gulf. 
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A.  I  could  not  answer  as  to  that,  because  I  have  not  the  area  abore 
Ifew  Madrid. 

Mr.  Berrt.  I  think  you  have  not  understood  his  question  yet.  Sen- 
ator Oallinger  wants  to  know  how  much  more  money  it  would  take  to 
complete  the  levees  from  Cairo  to  the  Oulf  of  Mexico,  on  each  side, 
than  has  already  been  expended. 

By  Mr.  Gallinger  : 

Q.  That  is  precisely  what  I  want  to  know.  Suppose  we  go  back  to 
Washington  and  say  (giving  you  and  other  learned  men  as  our  author- 
ity) that  we  believe  it  practicable  to  build  a  system  of  levees  from  Cairo 
to  the  Gulf,  and  should  be  asked:  ^^Well,  how  much  will  it  costf 
What  is  our  answer! — A.  Well,  I  didn't  understand  your  question  at 
first.  I  thought  you  were  asking  me  as  to  the  section  of  country  I  am 
familiar  with.  Well,  sir,  we  figure  it  will  take  about  $18,000,000,  in 
round  numbers,  to  complete  the  levee  system. 

Q.  That  is  the  amount  stated  in  the  last  report  of  the  Mississippi 
Biver  Commission,  is  it  not? — A.  Yes^  sir;  and  we  have  taken  that  up 
and  discussed  it  among  ourselves,  and  that  is  our  determination  aud 
opinion. 

Q.  If  I  understood  you  correctly,  in  giving  your  testimony,  you  said 
that  in  your  opinion  the  water,  both  at  food  tide  and  at  low  tide, 
scoured  the  bed  of  the  river.  Did  I  understand  you  correctly!— A. 
Yes,  sir.  Kow,  you  understand  me,  that  if  the  water  is  confined  within 
its  banks  by  any  system,  I  believe  the  river  will  scour  at  flood  tide  as 
well  as  it  will  at  low  water.  It  might  not  scour  exactly  to  the  same 
depth  across  a  bar,  but  the  scouring  will  go  on  if  the  water  is  con- 
fined.   There  is  no  doubt  in  my  mind  about  it. 

Q.  Now,  I  have  read  conflicting  statements  on  that  i>oint.  I  think  I 
am  correct  in  saying  that  some  engineers  say  there  is  a  process  of  scoor- 
ing  going  on,  lowering  tbe  bed  of  the  river,  aud  others  say  that  the  bed 
of  the  river  is  being  elevated,  and  I  have  seen  some  remarkable  state- 
ments as  to  the  elevation  of  the  bed  of  the  river,  even  going  to  tbe 
extent  of  saying  the  bed  is  even  higher  than  the  territory  outside  of 
the  banks.  Kow,  what  is  your  opinion  as  to  that  matter! — ^A.  Hy 
opinion  is  that  when  a  man  makes  such  a  statement  he  has  not  refln^ted 
on  what  he  is  talking  about.  My  opinion  is  that  the  river  will  soooi 
out  its  channel  if  it  is  confined.  Very  often  you  will  find  a  bad  place 
in  the  river  in  a  bend,  but  you  will  nearly  always  find  that  there  is  a 
lateral  current  that  is  led  away  from  there  just  above,  which  forces  a 
deposit  below — deadens  the  curreut,  you  understand — which  proves  to 
us  that  that  is  correct.  Now,  when  the  Government  commenced  work, 
several  years  ago,  and  sent  Captain  Knight  to  take  charge  at  Plain 
Point,  Tenn.,  he  conceived  the  idea  of  building  a  levee  on  both  sides  of 
the  river.  Our  people  had  35  miles  of  levee  already  built  on  the  Arkan- 
sas side.  He  concluded  tben  that  he  would  build  from  Ashport,  Teon^ 
to  Plum  Point  down,  to  show  the  practical  results  of  that  levee.  Well, 
when  he  built  the  levee  there  were  some  people  in  my  neighborhood 
who  had  the  idea  that  it  was  going  to  run  the  water  right  over  oar 
levees.  In  fact,  my  nearest  neighbor,  a  man  by  the  name  of  Driver, 
but  not  related  to  me,  took  the  position  that  we  would  have  to  raise  oar 
levees,  and  we  went  to  work  aud  raised  our  own  levees.  After  tbat 
levee  was  built,  taking  the  same  high- water  gauge  at  Cairo,  it  lowered 
the  gauge  at  our  town  7  inches.  This  I  know  of  my  own  knowledge* 
I  have  lived  there  all  the  time.  We  were  very  restless  and  uneasy 
about  it,  because  I  believed  the  story  of  these  old  people  that  lived 
there  for  a  very  long  time.    I  believed  they  were  right  about  it,  and  I 
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irent  to  work  and  raised  my  levee  in  front  of  my  place;  and  when  the 
^ater  had  gotten  to  the  same  gange  it  was  two  years  before,  it  lacked 
6  or  7  inches  of  being  as  high  at  our  place  as  it  was  before. 

Q.  Then  the  bed  mnst  have  gone  down! — A.  I  will  say  that  the  year 
before  that  I  saw  13  steamboats  aground  and  lying  waiting  above  and 
below  the  crossing  in  front  of  my  town,  and  after  Captain  Knight 
built  that  levee  it  seoored  out  a  channel  there,  and  I  have  never  seen 
a  boat  agroond  there  since.  Now,  that  is  a  practical  test  of  the  mat< 
ter,  I  think. 

Mr.  Nelson.  A  levee  on  both  sides  f 

The  Witness  .  Yes,  sir. 

Q.  One  office  of  our  inquiry  is  to  determine  whether  it  is  feasible  to 
relieve  the  high  water  of  the  Mississippi  Kiver  by  what  is  known  as 
the  outlet  system.  Have  you  given  any  consideration  to  that  subject  j 
and  if  so,  what  is  your  opinion! — A.  An  outlet  system  is  practically 
impossible  until  you  get  to  the  mouth  of  the  Bed  Biver,  and  I  will  tell 
you  why.  I  have  given  the  matter  a  great  deal  of  study,  and  I  have 
maps  and  diagrams  of  the  whole  country  along  down.  Until  you  get 
to  the  mouth  of  the  Bed  Biver  we  have  this  sort  of  a  system :  We  will 
commence,  for  instance,  at  the  St.  Francis  Biver;  it  heads  up  in  the 
highlauds  in  Missouri  and  flows  into  the  Mississippi  at  Helena.  You 
go  down  to  the  White  Biver,  and  it  is  the  same  thing.  Then  you  go  to 
the  Arkansas  Biver,  and  it  is  the  same  thing.  Now,  between  those 
rivers  it  is  hilly — highlands.  It  would  be  impracticable,  for  instance, 
t*)  make  an  outlet  across  Crowley's  Bidge.  If  you  did  so,  you  would  run 
the  water  into  White  Biver  and  then  it  would  go  back  into  the  Missis- 
sippi below  Helena,  and  if  you  go  to  the  Arkansas  Biver,  you  bring 
the  water  back  into  tbe  Mississippi  12  miles  below  White  Biver;  and 
if  yon  cut  across  Arkansas  and  go  into  the  Bed  Biver,  it  would  return 
again. 

Mr.  Nelson.  Into  the  Tensas! 

The  Witness.  Yes,  sir;  you  then  come  to  one  place  where  the  outlet 
system  would  be  practicable.  When  you  come  to  the  mouth  of  the  Bed 
Biver,  I  believe  if  they  would  go  down  through  the  Atchafalaya  and 
the  Tensas  basin  that  they  could  go  into  the  Gulf  a  nearer  route  and 
^ould  i)08sibly  relieve  the  river  below,  but  it  is  very  questionable  even 
then.  But  an  outlet  system  above  the  mouth  of  the  Bed  Biver  is  prac- 
tically impossible;  it  can  not  be  done. 

Examined  by  Mr.  Gatghings  : 

Q.  Didn't  about  400,000  cubic  feet  per  second  go  down  the  Atchafalaya 
Biver  during  the  flood  of  1897? — A.  Yes,  sir;  they  say  so. 
Q.  So  you  did  have  a  great  outlet  there  f — ^A.  Yes,  sir. 

Examined  by  Mr.  Gallingeb  : 

Q.  Senator  Caffrey  ha«  suggested  to  me  that  in  his  opinion  sooner  or 
later  the  Mississippi  Biver  will  go  down  that  way,  anyway. — A.  Well, 
I  Would  not  be  surprised. 

Q.  Have  you  looked  that  up  at  all  f — A.  Not  particularly. 

Q.  Well,  are  you  familiar  with  Captain  Cowden's  scheme! — A.  Yes, 
sir. 

Q.  Do  you  think  that  is  impracticable. — A.  Yes,  sir;  I  do. 
.  Mr.  Nelson.  That  plan  is  to  carry  the  water  into  Lake  Borgne, 
i^n't  it.— A.  Yes,  sir. 

Examined  by  Mr.  Vest: 

Q.  Colonel,  you  can  not  have  the  jetty  and  outlet  system  tool — A. 
^0,  sir. 
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Q.  You  have  to  take  one  or  the  other? — A.  Yes,  sir;  that  is  mj 
opiniou  of  the  matter.  Now,  I  want  to  say,  for  the  benefit  of  the  com- 
mittee, that  I  took  this  position  at  the  Davenport  convention  last 
October  and  I  wanted  to  file  a  paper,  but  we  got  in  too  big  a  harry 
and  all  the  delegates  got  away  from  there,  that  this  river  can  not  onlj 
be  leveed  and  reclaimed,  but  that  without  a  very  large  cost  its  banks 
can  be  protected  with  the  same  effect.  Now,  the  Mississippi  River 
Commission  takes  the  position  that  the  willows  along  the  banks  will 
give  out.  and  that  they  will  not  be  able  to  build  mattresses  much  loDger 
— only  aoout  10  miles  a  year.  Well,  now,  at  my  place  (I  am  not  living 
at  Osceola,  I  am  4  miles  above  there  now  at  Luxora)  the  river  com- 
menced caving  a  few  years  ago  and  the  Government  engineers  thoaght 
they  would  stop  the  caviug,  and  they  didn't  have  the  willows  and  they 
ran  out  three  or  four  regular  dikes;  they  drove  their  piling  some  6 feet 
apart  and  would  wire  them  in  and  then  drop  the  rock  in  tetween,  run- 
ning out  away  past  the  caving.  Well,  sir,  they  have  practically  stopped 
all  that  caving.  They  did  it  at  once.  Since  that  it  has  had  no  tend- 
ency to  cave  at  all.  And  I  believe  that  this  rock  dike  system,  200  or 
300  feet  apart  wherever  you  have  a  caving  bend,  will  stop  the  caving, 
and  that  the  current  will  clean  out  these  bars  until  the  river  is  cleaned 
out  clear  to  the  gulf. 

Mr,  Nelson.  That  is  on  the  principle  of  wing  damsf 
The  Witness.  Yes,  sir;  I  believe  that  the  levee  system  and  that 
rock-dike  or  dike  system  settles  the  matter  of  navigation  and  reclama- 
tion of  the  river. 

Examined  by  Mr.  Gatchings  : 

Q.  Was  not  one  objection  the  commission  made  to  any  further  work 
of  revetment  as  part  of  a  general  system  the  extreme  cost  of  it!— A. 
Yes,  sir. 

Q.  Not  only  that  they  could  not  get  willows  enough  to  make  their 
willow  mattresses,  but  the  extreme  cost? — A.  Yes,  sir. 

Q.  That  it  would  cost  the  enormous  sum  of  $134,000,000  to  revet  the 
banks  from  Cairo  to  the  mouth  of  the  Bed  Biver  and  that  it  would  cost 
10  per  cent  of  that  each  year  for  revetments;  so  when  they  had  done 
sufficient  work  to  test  its  enormous  cost  they  said  not  only  that  they 
could  not  do  it  for  want  of  willows,  but  because  the  cost  was  so  great 
that  the  Government  could  not  be  expected  to  enter  into  that  scheme!— 
A.  Now,  my  idea,  General,  is  that  that  can  be  done  by  the  rock-dike 
system  nmch  cheaper  than  it  can  by  the  willow  mats  and  be  of  a  per- 
manent nature,  lasting  for  ages,  and  would  not  cost  but  very  little  to 
maintain  and  keep  in  repair. 

Examined  by  Mr.  Nelson  : 

Q.  Now,  the  revetment  system  is  not  like  the  wing-dam  system,  isitt 
By  revetment  I  imderstand  is  meant  fortifying  the  banks  by  riprap- 
ping  in  bends. — A.  Yes,  sir. 

Q.  And  that  is  distinct  from  the  wing-dam  business! — A.  Yes,  sir. 

Q.  Now  their  estimate  was  for  the  riprapping,  that  was  very  expen- 
sive! — A.  Yes,  sir. 

Q.  But  the  other  system,  the  wing-dam  system,  can  do  a  great  deal 
of  good  and  not  necessitate  a  tenth  of  the  expense! — A.  That  is  exactly 
my  position.  I  came  to  that  conclusion  by  actually  seeing  it  tested. 
And  you  will  have  a  good  river,  that  will  scour  itself  out. 

Q.  Don't  you  think  it  is  more  judicious,  in  view  of  the  experience  of 
the  last  flood,  to  first  fortify  and  perfect  the  levee  system  below  Helena 
before  entirely  closing  up  the  St.  Francis  Basin? — A.  !No,  sir. 
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In  other  words,  do  you  think  it  would  be  safe  to  close  up  that 
u  first  before  fortifying  the  levees  below  f — A.  Yes,  sir.  I  think 
closing  of  that  basin  will  absolutely  lower  the  water,  I  am  honest 
hat  opinion,  and  can  give  the  opinion  of  several  engineers  to  bear 
it.  I  think  80  for  the  very  reason  that  I  tell  you,  when  the  water 
s  down  in  the  Sc.  Francis  Basin  it  piles  up  on  them  below  just  like 
breaking  of  a  dam.  If  you  confine  the  water,  it  will  pass  down  at 
ore  uniform  level  and  will  not  pile  up  oui^hem  below. 

By  Mr.  Berry  : 

|.  And  there  is  no  more  reason  for  keeping  the  St.  Francis  Basin 
n  than  for  keeping  the  Yazoo  open? — A.  i5"ot  a  bit  in  the  world. 
d  the  fact  is,  that  closing  the  Y^'azoo  Basin  did  not  raise  the  water  at 
iksburg,  and  the  same  conditions  exist  there  as  at  Helena. 
Ir.  Nelson.  I  had  always  supposed  that  in  building  levees,  takiug 
country  in  a  state  of  nature  where  none  had  been  built,  that  it 
lid  be  the  wisest,  safest,  and  most  prudent  course  to  commence  from 
ow  and  work  upstream;  that  it  would  not  be  safe  to  commence 
stream  and  work  down. 

L  No,  sir;  I  think  it  ought  to  have  commenced  above  at  the  start, 
link  the  system  was  commenced  wrong. 

I.  You  thiuk,  then,  that  this  levee  system  should  have  been  com- 
aced  at  Cairo  or  near  there,  instead  of  below  New  Orleans  f — A.  Yes, 
;  I  do. 

i.  In  the  first  instance  ? — ^A.  Yes ;  I  think  it  would  have  been  better. 
I,  Then,  according  to  your  theory,  the  St.  Francis  Basin  ought  to 
.6  been  closed  before  the  Yazoo  Basin  was! — A.  Yes,  sir;  I  think  it 
aid  have  been  better  for  the  country  below. 

dr.  Berry.  Colonel,  is  there  anything  else  you  would  like  to  state? 
'ho  Witness.  As  we  go  down  the  river  I  would  like  to  have  you 
d  at  two  or  three  points  to  show  you  what  we  are  doing.  We  have 
y  about  10  per  cent  of  our  land  in  cultivation,  and  the  i)eople  are 
V  paying  all  the  taxes  they  are  able  to  pay,  and  a  great  many  are 
^ing  more  than  they  ought  to  pay.   . 

Examined  by  Mr.  Nelson  : 

),  In  that  connection,  Colonel,  don't  you  think  it  would  be  fair  that 
!8e  people  who  own  large  tracts  of  these  unimproved  lands — I  do  not 
an  those  who  have  taken  lands  and  commenced  to  improve  them — 
t  don't  you  think  these  other  people  who  own  a  lot  of  these  lands 
kt  are  now  of  little  or  no  value,  and  whose  lands  would  increase  in 
ue  by  the  perfection  of  the  levee  system  from  25  to  300  per  cent, 
I't  you  think  it  would  be  fair  that  they  should  contribute  something 
rard  the  cost  of  this  levee  system  above  all  others! — A.  I  feel  that 
y,  but,  you  see,  under  our  constitution  and  laws  of  our  State  tax- 
on  must  be  uniform. 

J.  Yes,  I  know;  but  would  it  not  be  fair,  in  your  opinion,  that  these 
n— I  do  not  mean  settlers  who  have  their  little  claims  started,  but  I 
an  those  who  own  these  lands  and  hold  them  for  speculation  to 
>ke  money  out  of  them — don't  you  think  it  would  be  fair  that  they 
f  one  half  of  this  expense f — A.  I  do.  I  think  they  ought  to  do  it; 
fc  under  our  laws  we  can  only  make  them  pay  what  others  pay. 
}.  And  if  the  Government  of  the  United  States  were  to  contribute 
B-half,  would  it  be  unjust  to  make  them  pay  the  other  half? — A.  I 
ti*t  think  it  would.  But  here  is  the  trouble,  Senator:  It  would  have 
be  raised  by  taxation,  you  understand.  Now,  we  anticipate  our  reve- 
ea  ahead.    The  revenues  in  my  district  are  about  $60,000  a  year,  and 
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that  will  baild  from  10  to  12  miles  of  levee,  and  lu  some  localities  15 
to  18.  Bat  as  it  would  take  us  probably  eight  or  nine  years  to  com- 
plete our  levee  system,  if  we  have  it  to  do  ourselves,  in  the  meantime 
a  great  many  of  our  people  in  the  lower  part  of  the  district  are  suffer- 
ing from  inundation  every  year,  and  those  people  have  all  tbey  cao 
stand  now  to  hold  their  own.  Of  course,  some  of  our  people  are  noir 
getting  the  benefit  of  this  levee  system,  because  our  board  adopted  a 
regular  system  at  the  start,  commencing  the  levees  at  the  upper  eod 
of  the  basin  and  building  down,  because  when  we  build  a  mile  of  levee 
we  protect  a  great  many  people  back  of  the  levee.  There  are  eight 
counties  in  my  levee  district,  and,  you  see,  the  upper  counties  get  the 
benefit  of  the  money  that  is  spent,  and  the  people  in  the  lower  counties 
go  on  paying  money  year  after  year  and  derive  no  benefit;  and  in 
justice  to  those  people  I  would  be  willing  to  do  anything  to  protect 
them.  I  went  before  the  last  Arkansas  legislature  and  got  a  bond  act 
passed,  but  they  incorporated  a  proviso  in  the  act  that  unless  the  Gov- 
ernment contributed  $750,000  we  could  not  issue  the  $500,000  in  bonds 
that  we  had  asked  the  legislature  to  let  us  issue,  and  that  knocked  oat 
the  object  of  the  bill,  because  the  Government  was  not  going  to  be 
forced  to  do  anything.  We  were  then  asking  the  Goverment  to  con- 
tribute something  to  help  us,  and  that  is  all  we  could  do.  That  proviso 
practically  killed  the  bond  bill.  But  1  am  going  before  the  next  leps- 
lature  and  ask  them  to  allow  us  to  issue  the  bonds.  Give  us  that  right, 
and  I  can  float  the  bonds  for  a  hundred  cents  on  the  dollar.  The  erodit 
of  our  district  is  well  established,  and  you  can  not  buy  its  paper  to-day 
for  99  cents  on  the  dollar  anywhere.  We  have  kept  our  credit  good, 
and  I  am  going  to  maintain  it  as  long  as  I  am  the  executive  ofi&cer  of  the 
district.  If  I  can  get  bonds  issued,  say  $700,000  or  $500,000, 1  can  go 
on,  with  the  assistance  of  the  commission,  and,  as  I  believe,  could  com- 
plete this  levee  system  in  the  next  three  or  four  years.  But  that  is  a 
long  time  to  wait  for  the  man  who  is  in  the  water  and  often  losing  his 
crops. 

Q.  ^ow,  if  you  had  an  ample  supply  of  money — I  mean  a  reasonable 
amount,  what  would  be  fair — how  long  would  it  take  you  to  complete 
the  whole  St.  Francis  Basin  leveesf  If  there  were  ample  money,in  what 
time  could  it  be  completed  t — A.  We  could  have  a  leveiB  system  com- 
pleted within  eighteen  months  if  we  had  the  funds  at  our  command. 

Q.  All  of  it?— A.  Yes,  sir;  all  of  it. 

Q.  Do  you  take  into  consideration  the  fact  that  you  will  have  to 
fortify  or  build  higher  the  present  leveesf — ^A.  Well,  we  have  built  now, 
as  Mr.  Pharr  tells  you,  over  80  miles  of  levees,  and  the  increased  heights 
of  those  levees  satisfies  us  now  that  we  have  reached  the  maximum. 

Q.  Xow,  if  your  theory  is  correct  about  the  building  of  levees  there, 
it  seems  to  me  it  would  not  be  necessary  to  increase  your  9-foot  levees 
in  height.  Your  theory  is  it  would  not  increase  the  crest  of  the  flood 
wave  to  inclose  the  river  by  levees.  If  your  theory  is  correct,  there 
ought  not  to  be  any  necessity  for  higher  levees. — ^A.  I  am  glad  you 
called  my  attention  to  that.  The  old  rule,  the  first  rule  adopted  by  ^ 
to  build  levees,  we  found  was  too  low.  Now  we  have  raised  the  height 
called  for  by  the  old  rule.  We  have  now  raised  our  gauge  2  feet,  and 
we  are  building  all  of  our  new  levees  according  to  the  new  system,  yoo 
understand. 

Q.  On  a  basis  of  2  feet  above  the  flood  of  1883!— A.  Of  1897.  YoQ 
see  we  have  had  a  practical  test  of  that  for  80  miles,  and  it  shows  jast 
what  we  may  depend  upon  in  the  future.  We  have  raised  our  gaug« 
now  2  feet  higher  than  we  had  it  before,  which  will  give  us  all  th6 
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oom  we  waut;  that  will  baild  our  levees  higher,  I  am  satisfied,  than  we 
rill  ever  see  the  water  again. 

Mr.  Berrt.  You  think  if  the  Government  will  give  you  $1,000,000 
that  within  two  years  you  could  have  the  whole  system  built  and  be 
practically  free  &om  any  ordinary  danger? 

A.  Tes,  sir;  and  then  we  can  take  care  of  the  levees  after  that.  Our 
assessment  is  $60,000  a  year,  and  it  will  be  increased  to  $75,000  in  a 
year  or  two.  And  the  lands  that  the  State  gave  us  by  an  act  of  the 
legislature  we  are  now  putting  on  the  market  and  selling  for  $1  an  acre, 
and  yield  considerable  revenue. 

Q.  The  State  has  practically  devoted  those  lands  to  levee  improve- 
ments t — A.  Yes,  sir;  gave  it  to  us  for  levee  purposes,  and  we  are  now 
selling  it  at  $1  an  acre.  I  sold  several  thousand  dollars  worth  of  land 
recenUy,  and  we  put  the  money  into  levees  as  fast  as  we  can  sell  the 
lands. 

Witness  produced  the  following  pax)er,  marked  ^^  Exhibit  U,"  for  incor- 
poration into  the  record: 

Exhibit  U. 

PoiNDEXTBR,  Ark.,  January  iSO,  1898, 

TheCHAI&MAN  OF  THE  COMMITTEE  ON  COMMERCE, 

United  States  Senate : 

In  1S50,  when  the  first  aid  was  given  by  the  United  States  GoTemment  for  the 
parpose  of  reclaiming  the  basin  lands  of  the  Mississippi  Kiver,  which  was  in  the 
shape  of  a^ant  to  the  States  of  the  unsold  swamp  and  overflowed  lands  within 
their  limits,  to  provide  a  fund  for  reclaiming  the  districts  liable  to  inundation,  there 
Wi8  peat  alarm  in  Louisiana,  as  the  upper  basins  were  believed  to  act  as  reservoirs, 
and  It  was  imagined  that  if  they  were  closed  by  levees  the  lower  country  would  be 
unavoidably  overflowed  whenever  the  river  rose  to  flood  line  along  its  upper  basins. 

Tho  aid  of  the  Government  was  invoked,  and  Congress  immediately  ordered  the 
De€«Mary  investigations  and  surveys.  The  work  was  placed  in  charge  of  Captain 
(afterwfloxis  General)  Humphreys.  There  was  ten  years  of  surveying,  investigation, 
and  construction,  an  elaborate  report  of  which  was  published  Just  after  the  out- 
break of  our  civil  war  in  1861. 

It  was  fully  established  by  measurement,  observation,  and  construction  that  the 
basins  above  Red  River  did  not  serve  as  reservoirs  to  diminish  the  maximum  wave 
which  passed  through  Louisiana  in  great  flood  seasons.  The  basins  had  already 
become  Jilled  with  water,  escaping  into  them  from  the  Mississippi  River — rain  water, 
and  their  own  natural  feeders  fl()wiDg  in  on  their  sides  opposite  the  main  river. 
The  snrvey  fully  established  the  fact  that  no  natural  reservoirs  existed,  and  no  arti- 
ficial ones  could  be  constructed  that  would  keep  back  the  spring  freshets,  which 
caused  the  floods;  that  no  diversion  of  tributaries  or  making  of  cut-ofia  could  in  the 
least  be  made  beneficial,  but  would  be  in  the  highest  degree  imurious;  that  while 
ontlets  were  theoreticallv  advantageous,  they  were  impracticable  from  the  lack  of 
soitable  sites;  and,  finally,  that  levees  properly  constructed  and  indicionsly  placed 
vonld  afford  protection,  and  the  only  practical  protection  to  the  entire  alluvial 
i«gion. 

At  the  beginning  of  the  year  1861,  from  the  proceeds  of  the  swamp-land  act,  pri- 
vate enterprise,  and  corporate  organization  the  levees  had  been  almost  completed 
from  the  passes  to  Commerce,  Mo.  During  the  civil  war,  firom  neglect  and  inatten- 
tion they  were  largely  destroyed,  but  soon  after  the  war  closed  their  reconstruction 
^mmenced,  and  was  prosecuted  with  more  or  less  vigor  ap  to  1879,  when  the  Mis- 
lissippi  River  Commission  was  created  by  Congress,  which  gave  new  energy  to  levee 
construction,  particularly  after  the  allotment  of  $1,300, (MX)  to  close  the  crevasses 
inade  in  the  levees  by  the  flood  of  1882. 

This  being  the  first  money  ever  directly  expended  by  the  Government  for  levee 
construction  on  the  Mississippi  River,  the  people  immediately  bestirred  themselves 
to  organizing  and  making  preparations  to  complete  the  whole  levee  system.  Those 
inhabiting  the  basins  organized  levee  districts  and  obtained  from  their  State  legis- 
latures corporate  privileges  to  levy  tax  on  benefited  property  and  do  all  things 
^^essary  to  build  and  maintain  levees.  Aided  by  the  very  liberal  spirit  of  the 
gentlemen  composing  the  Mississippi  River  Commission,  the  work  in  the  Atchafalaya, 
Tensas,  and  Yazoo  basins  made  rapid  progress  and  witnout  friction  of  engineers  up 
^  about  the  year  1893,  when  the  people  of  the  St.  Francis  Basin  began  to  take  very 
active  stei>s  to  levee  their  front.    Then  the  cry  of  alarm  that  had  not  been  heard  since 
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the  pablishinc  of  General  Humphrey's  report  was  again  raised,  and,  very  strange  to 
say,  some  of  the  river  engineers  joined  in  the  ohorus  that  if  the  St.  Francis  omn 
was  closed  it  would  necessitate  the  raising  of  the  levees  protecting  the  lower  basinib 

It  is  to  the  closing  of  the  »St.  Francis  Basin  and  the  theoretical  assertions  of  some 
that  it  win  increase  the  height  of  floods  along  the  levees  of  the  lower  basins  that  I 
wish  to  particularly  call  the  attention  of  the  gentlemen  of  the  committee;  and 
I  here  make  the  assertion  that  the  closing  of  the  St.  I'^ancis  Basin  will  not  daring 
long  rises  increase  the  strain  on  the  lower  levees,  but  will  actually  have  a  relieTing 
iniiuence.  I  make  this  assertion  without  the  least  fear  of  contradiction,  based  on 
the  laws  of  hydromechanics. 

Now,  for  the  proof.  The  lower  St.  Francis  Basin  is  now  leveed  from  Point  Pleasant, 
Mo.,  to  a  point  about  60  miles  (straight  line)  above  the  mouth  of  the  St.  I'^aoeis 
Kiver,  leaving  below  the  end  of  the  levee,  counting  something  for  back  water,  about 
2,300  square  miles  subject  to  overflow.  When  the  Mississippi  rises  to  flood  line  it  will 
take  this  part  of  the  basin  about  six  or  eight  days  to  fill.  Now,  if  the  flood  line  con- 
tinues above  for  a  longer  period  than  eight  days,  then  the  accumulated  water  in  the 
basin  will  be  flowing  out  at  its  lower  end,  which  will  cause  a  secondary  riae  in 
the  Mississippi  below  the  mouth  of  the  basin ;  hence  there  will  be  additional  strain 
on  the  lower  levees. 

If  we  take  a  trough  capable  of  emptying  500  gallons  of  water  per  minute  and  con- 
struct a  reservoir  at  a  point  near  its  upper  end  that  will  hold  100,000  gallons  and 
make  an  overflow  into  the  reservoir  sumcieut  to  let  in  250  gallons  per  minute,  we 
lower  the  water  line  in  the  lower  end  of  the  trough  one-half.  Now,  if  the  supply  of 
water  remains  the  same  after  the  reservoir  is  full,  the  lower  end  of  the  trough  will 
again  fill  back  so  as  to  empty  500  gallons  per  minute;  but  if  the  reservoir  was  so 
constructed  as  to  discharge  back  into  the  trough  at  a  point  above  the  lower  end, 
and  it  commenced  to  discharge  after  a  lapse  of  n>ur  hundred  minutes  and  tho  sup- 
ply in  the  receiving  end  of  the  trough  remains  the  same,  then  the  additional  discharge 
of  the  reservoir  will  be  bound  to  overflow  the  lower  end  of  the  trough. 

It  seems  that  some  of  the  river  engineers  have  forgotten  their  text-books  or  are 
disregarding  the  laws  of  hydrodynamics.  They  are  talking  much  about  abnormal 
floods.  There  is  no  such  thing  as  abnomal  floods  in  the  sense  that  they  use  the 
term.  What  they  term  abnormal  are  secondary  rises,  and  are  as  regular  in  their 
action  as  any  of  the  other  laws  governing  hydraulics. 

When  the  river  flows  over  its  banks  and  the  water  commences  to  flow  to  the  back 
part  of  the  basin,  every  ridge,  tree,  limb,  twig,  fence,  house,  or  other  obstruction 
acts  as  a  dam  to  pile  the  water  up  and  make  its  bulk  more.  And  when  large  basins 
like  the  St.  Francis  fill  with  water,  and  the  Mississippi  River  and  St.  Francis  Hirer 
draw  off  the  water  from  the  edges,  the  water  in  the  basin  forms  two  arcs,  having 
their  origin  at  the  same  point,  somewhere  between  the  two  rivers ;  both  arcs  hav- 
ing one  and  the  same  versed  sine.  Sometimes  during  hi^h  floods  in  the  St.  Francis 
Bamn  in  certain  locidities  the  diameter  of  these  versed  sines  amounte  to  as  much  as 
6  or  8  feet.  The  formation  of  these  arcs  and  the  slacking  of  the  current  at  their 
origin  was  the  cause  of  the  formation  of  the  ridges  and  high  lands  in  the  basin.  I 
suspect  that  the  existence  of  these  arcs  during  nigh  water  has  led  Captain  Town- 
send,  Corps  of  Engineers,  U.  S.  A.,  and  others,  to  advance  the  erroneous  theory: 

''That  after  the  basins  have  filled  with  water,  the  water  in  the  basins  then  mU 
as  a  levee  to  restrain  more  water  in  the  river.'' 

While  it  is  impractical  to  measure  every  tree,  limb,  etc.,  that  acts  as  dams,  or  to 
take  the  diameter  of  the  versed  sines  of  the  many  arcs,  yet  if  the  data  was  taken 
the  mathematical  calculation  of  the  amount  of  water  flowing  through  any  cross 
section  taken  at  any  point  on  the  river  during  its  normal  stage,  the  approximation 
can  be  about  as  correcuy  made  as  the  approximation  for  difference  in  amount  of  earth' 
work  for  a  levee  on  concave  and  convex  bends  on  the  river.  And  constructing 
engineers  should  make  approximate  provisions  for  secondary  rises  that  are  sure  to 
follow  the  above-stated  causes. 

There  is  one  other  factor  which  I  wish  to  call  attention  to  that  very  mnoh  endang- 
ers the  levee  on  the  Yazoo  side  immediately  above  the  month  of  the  St.  Francii 
Biver.  The  laws  of  pneumatics  and  hydraulics  act  in  opposite  directions,  as  when 
two  currents  of  air  meet  they  form  convex  bends  and  relieve  themselves  on  top ;  but 
currents  of  water  meeting  or  approaohing  at  angles  can  not  do  this  and  must  reliete 
themselves  by  whirls,  sucks,  and  eddies. 

When  the  St.  Francis  Basin  during  floods  is  emptying  at  the  mouth  of  St.  Fran- 
cis River,  owing  to  the  commingling  of  the  waters  heavily  charged  with  silt,  the 
resulting  eddies  cause  the  river  to  silt  up  its  channel  and  causea  very  material  strain 
on  the  levee  immediately  above  the  innow.  When  the  basin  is  leveed  this  strain 
will  be  almost  reduced  to  zero  point.  Though  with  a  tributary  draining  the  large 
area  that  the  Arkansas  River  does,  this  will  be  always  a  source  of  danger  to  the 
levees  on  both  banks  immediately  above  its  mouth. 

Some  precedents,— The  Po  River,  in  proportion  to  the  whole  area  of  its  drainagOf 
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I  tbe  largest  amount  of  batiin  of  any  river  in  the  world.  For  many  centuries  fol- 
rin^  the  sixth  of  the  Christian  era,  during  the  barbarian  invasion  of  Rome,  much 
tbe  protection  system  of  the  basin  lands  of  the  Po  was  allowed  to  fall  iuto  decay ; 
it  daring  the  latter  part  of  the  middle  ages,  when  the  work  was  resumed,  the 
bnilding  commenced  m  the  lower  basins. 

The  engineers  found  great  difficulty  in  making  the  dikes  hold  during  the  long- 
tttinued  floods  in  the  spring  season.  There  arose  a  school  of  engineers  who  con- 
»nded  that  the  only  safety  to  the  lower  dikes  consisted  iu  embanking  the  upper 
Btins.  By  the  close  of  the  fifteenth  century  this  system  was  put  into  opera- 
ion,  and  since  that  period  the  lower  dikes  have  not  given  any  serious  engineering 
ifficulties. 
In  1879,  when  the  River  Theiss  broke  its  embankment  and  overflowed  a  large  traet 
f  the  plains  of  Hungary,  and  did  great  damage  to  the  city  of  Sze^edin,  after  the 
Db&idence  of  the  floods,  and  the  embankments  were  rebuilt,  the  engmeers  fouud  by 
alcnlation  that  the  river  was  not  discharging  as  much  water  below  the  place  of 
li«  break,  at  the  same  gauge  reading,  as  it  did  previous  to  the  break.  On  investiga- 
ion  it  was  found  that  the  river  channel  for  several  miles  below  the  outflow  of  the 
»ieak  had  settled  up.  By  building  the  embankments  higher  along  this  vicinity  and 
satining  the  water  in  the  channel  they  found  that  after  a  few  rises  in  the  river 
iht  water  had  dredged  out  the  channel  and  that  the  river  would  discharge  its  normal 
MDoant  of  water  at  the  previous  gauge  reading. 

The  European  Commission  of  the  Danube  was  an  effect  of  the  treaty  of  Paris  of 
March,  1856.  Under  this  treaty  the  Danube  was  placed  under  the  protection  of 
lateniational  law  and  declared  free  to  the  ships  of  all  nations.  When  the  commis- 
BOD  assembled  at  Glatz  for  the  purpose  of  putting  the  deltaic  portion  of  the  Danube 
bi  the  best  possible  state  for  navigation,  there  was  much  contention  as  to  which 
piMMhoold  be  improved,  what  should  be  the  mode,  etc.  A  part  of  the  contention 
va0  against  building  embankments.  When  the  Sulina  mouth  was  finally  improved, 
coder  the  supervision  of  Sir  Charles  Hartley,  which  consisted  of  piers  and  the 
embankment  of  the  channel  up  the  delta,  the  effect  of  this  improvement  was  to 
increase  the  depth  of  the  channel  from  9  to  19  feet,  and  decrease  the  danger  to  nav- 
igation more  than  500  per  cent. 

The  Khine  and  Maas  rivers,  on  entering  the  lowlands  of  Holland,  divide  them- 
celves  into  many  different  branches;  some  winding  and  flowing  back  into  the  main 
ctieams,  and  some  feeding  on  the  North  Sea  and  entering  through  different  mouths. 
In  the  original  improvement  of  the  rivers  nearly  all  the  channels  were  diked,  and 
^Qtlcts  constructed  so  as  to  lead  out  or  in  the  flood  waves  during  high  rises.  But 
tbe practice  of  the  modem  engineers  has  been  to  close  all  the  outlets  and  compel 
<aoh  river  to  carry  its  owa  water.  It  has  been  found  that  this  practice  causes  much 
ltt8  dike  breaking,  and  renders  the  ice  gorges  on  the  Rhine  less  frequent  and  dan- 
geroQg  than  under  the  old  outlet  system. 

The  levees  along  the  lower  basins  of  the  Mississippi  may  not  be  high  and  strong 
enough  to  hold  the  high  floods,  but  if  they  can  not  hold  with  the  St.  Francis  Basin 
closed,  they  certainly  can  not  with  it  open,  and  require  strengthening  from  different 
^Qses  than  the  closing  of  that  basin. 
Very  respectfully  suomitted.  S.  A.  Martin. 

I  fally  concur  in  and  indorse  what  Judge  Martin  says  in  this  paper  in  regard  to 
^  6t.  Francis  Basin,  and  respectfully  ask  to  be  allowed  to  file  it  with  you,  gentlemen, 
lor  your  consideration. 

Respectfully,  John  B.  Driver, 

President  St,  Francis  Levee  Board, 

United  States  Steameb  Mississippi, 

New  Madridj  February  3y  1898. 

The  Hayob  op  New  Madbid.  We  desire  to  call  your  attention  to 
^r  harbor,  and  to  the  fiict  that  Congress  has  appropriated  considera- 
1^  money  for  improvements  here,  and  still  oar  bank  is  unfinished. 
^6  commission  has,  I  believe,  recommended  that  we  have  a  further 
Appropriation  of  $50,000.  We  desire  this  committee,  after  examina- 
tion, if  they  feel  we  are  justified  in  having  that  much,  to  make  a  fur- 
^'lier  recommendation  of  that  kind.  Our  town  is  being  washed  into 
^he  river  very  rapidly,  and  at  the  end  of  this  revetment  it  is  cutting 
^orae  than  ever. 

Examined  by  Mr.  Kelson  : 
Q.  Your  harbor  is  protected  by  revetment  in  front? — A^  In  part. 
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Q.  Yoa  are  iu  a  bend  on  the  river  heref — A.  Yes,  sir;  and  we 
partly  protected  by  the  work  of  the  Government,  and  we  want  to 
further  protection. 

Q,  This  revetment  is  of  willows  and  rock! — A.  Yes. 

Q.  And  yon  say  it  is  proving  insufficient  because  the  river  is  gettii 
behind  it  at  the  lower  end! — A.  The  work  has  never  been  complete. 

Q.  What  is  the  length  of  the  revetment! — A.  I  am  unable  to  state] 
About  1,700  feet,  I  think  has  been  completed,  but  not  nearly  what  con- 
stitutes the  reach  of  New  Madrid  Harbor. 

Q.  Your  complaint  is  that  it  has  not  been  extended  long  enoogb!- 
A.  The  reach  has  not  been  completed.  Hardly  half  the  work  hasbeeo 
completed,  and  we  have  been  receiving  money  in  such  small  amoant« 
that  it  has  been  very  expeosive  to  get  the  fleets  here,  and  it  has  cust» 
great  deal  of  money  to  get  ready  to  do  the  work. 

Q.  It  has  been  done  under  the  commission! — A.  Tes,  sir. 

Q.  What  engineer  has  been  in  charge  heref — A.  1  do  not  know  the 
engineer  in  charge  now — Lieutenant  Patrick.  It  has  received  iu  differ- 
ent amounts  about  $45,000.  It  has  been  $  1 0,000,  $10,000,  and  $15,000, 
and  it  takes  a  great  deal  of  money  to  get  the  fleets  here— three  or  foar 
thousand  dollars. 

Q.  You  say  there  is  a  great  deal  of  danger  of  your  town  being  under- 
mined by  the  river f — A.  Below  the  town  there  is  an  eddy  forming,  and 
it  is  caving,  which  can  be  readily  seen  when  the  water  is  a  little  lower. 

Mr.  Vest.  Well,  it  is  only  a  question  of  whether  a  river  and  h«irbor 
bill  is  passed  at  alL  Yoa  are  right  that  the  commission  has  recom- 
mended $50,000;  and  yoa  require,  as  I  understand  it,  about  1,200  feet 
more  work. 

The  Mayor.  Yes,  sir;  that  is  about  it.  Wefeelthataftirtherreoom 
mendation  from  this  investigating  conmiittee  would  probably  cansethe 
House  to  put  that  amount  in  the  oilL 

Mr.  Vest.  Well,  under  the  resolution  that  we  are  acting  under,  n 
have  nothing  to  do  with  that. 

The  M AYOB.  Sometimes  people  do  things  that  they  have  nothing  to 
do  with,  and  it  costs  like  everything. 

Mr.  Oatohings.  Has  the  work  been  successful  so  far  as  it  has  been 
done! 

The  Mayob.  It  has  been  very  successful. 

Mr.  Nelson.  It  has  been  done  lately,  has  it  notf 

The  Mayob.  The  last  of  the  work  was  done  a  little  over  a  year  aga 

Mr.  Nelson.  They  have  used  these  latest  and  most  approved  willow 
mattresses,  have  they  notf 

The  Mayob.  Yes,  sir;  and  sunk  them  with  rock. 

Mr.  Nelson.  I  would  like  to  have  a  statement  firom  Lieutenant  Pat 
rick,  who  seems  to  be  in  charge. 

Examined  by  Mr.  Nelson  : 

Lieutenant  Patbiok.  This  is  in  my  district,  and  I  have  charge  of  a 
portion  of  it.  I  hardly  know  exactly  what  you  wish,  Senator.  The 
revetment  of  the  place  is  about  2,100  feet  long.  New  Madrid  is  rigbt 
at  the  head  of  this  bend,  and  the  current  coming  directly  up,  as  yon  can 
see,  was  eating  into  the  bank  and  rapidly  undermining  the  town  frouti 
and  so  Congress  saw  fit  to  make  an  appropriation  for  protecting  it,  an^ 
with  the  money  so  appropriated  2,100  or  2,200  feet  of  revetment  ba^ 
been  put  down,  and  is  holding  perfectly;  there  has  been  no  caviogor 
damage  to  it.  Below  that,  fh)m  1,200  to  1,500  feet,  the  bank  is  caviog 
very  rapidly.  I  examined  it  last  June  at  low  water,  and  saw  how  fast 
it  was  going  into  the  river.  If  protected  by  the'  appropriation  that 
these  gentlemen  ask  for^  there  is  no  doubt  the  caving  will  be  stopped* 
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Q.  And  you  regard  that  as  necessary  and  essential? — A.  I  regard  it 
s  essential  to  the  protection  of  the  town  front,  beyond  question. 

C}.  And  you  think  it  will  take  about  $45,000f— A.  It  will  take  in  the 
leigbborhood  of  $45,000  or  $50,000  to  finish  the  work  as  it  ought  to  be 
lone. 

Mr.  GALLiNaEB.  What  have  you  to  say  to  the  suggestion  made  by 
the  mayor,  that  from  $5,000  to  $10,000  has  been  appropriated  from  time 
tx>  time,  and  that  it  would  take  $2,000  or  $3,000  to  get  your  machinery 
in  operation. 

Lieutenant  Patrick.  I  fear  I  would  have  to  contradict  that  slightly. 
If  but  $5,000  were  appropriated  for  New  Madrid,  I  doubt  very  much  if 
^e  would  attempt  to  do  anything.  These  appropriations  never  came 
in  so  small  installments  a«  $5,000  or  $10,000.  The  lea«t  appropriation 
^as  $16,000,  and  with  that  they  protected  quite  a  large  portion  of  the 

Iwnks. 
The  Mayor.  Approximately,  what  does  it  cost  to  get  the  fleets  here 

and  ready  for  work! 
Lieutenant  Patrick.  A  very  liberal  estimate  to  get  evei*ything  in 

working  order— $1,000  would  cover  the  expense,  beyond  question,  and, 

in  all  probability,  if  work  was  being  done  elsewhere  and  we  simply  had 

to  transfer  the  plant  here  $500  would  cover  it. 
The  Mayor.  Then,  I  am  sorry  I  made  the  mistake,  but  I  was  informed 

by  the  engineer  that  it  took  $3,000  or  $4,000  to  get  the  machinery  in 

working  order. 

Lieutenant  Patbiok.  I  think  you  have  been  misinformed. 

Mr.  S.  Barnes  testified  as  follows : 

May  it  please  the  committee,  it  is  shown  by  the  Spanish  surveys  that 
within  the  last  one  hundred  years  there  has  been  removed  by  the  action 
of  the  water,  by  erosion,  over  6  square  miles  of  earth,  measuring  from 
the  deepest  part  of  the  river  to  the  top  of  our  bank.  This  revetment 
prevents  the  caving  of  oar  banks,  so  much  so  that  it  would  prevent  the 
formation  of  bars  and  protect  this  section  of  country  greatJy  from  over- 
flow. It  is  the  formation  of  bars  and  the  choking  up  of  the  river  that 
helps  overflow  our  country,  and  the  Government  is  expending  great 
amounts  of  money  on  this  Point  Pleasant  Bar,  and  most  of  the  sand  and 
dirt  that  has  collected  on  the  bars  below  here  in  the  last  few  years  since 
I  have  known  the  river — and  1  have  been  on  the  river  since  I  was  a  boy 
12  years  old ;  I  know  this  river  well — has  been  taken  away  from  this 
bank  and  carried  down  this  side  of  Point  Pleasant  and  forms  that  great 
bar.  If  this  erosion  is  prevented,  which  it  can  be  by  this  revetment,  it 
wonld  be  one  of  the  very  best  investments  that  the  Government  could 
make. 

Mr.  Nelson.  You  think,  then,  that  a  large  portion  of  the  material 
that  has  made  the  bar  below  has  come  ^m  the  erosion  of  the  bank  in 
front  of  your  townf 

Mr.  Barnes.  Yes,  sir;  unquestionably  so. 

Mr.  Nelson.  And  you  think  that  this  revetment  would  not  only  pro- 
tect your  harbor,  but  also  indirectly  affect  this  bar  below  f 

A.  Yes,  sir;  and  give  us  a  better  channel. 

Bev.  J.  J.  FuBLONO  testified  as  follows: 

I  have  resided  here  for  nearly  nine  years.  As  a  clergyman  I  have 
attended  meetings  along  this  river,  and  I  have  observed  somewhat  the 
influence  of  floods  and  the  necessity  of  protecting  banks.  I  agree  with 
Mr.  Barnes  that  the  material  that  is  washed  away  from  the  shore  here 
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does  a  great  deal  to  form  these  bars  soath  of  here.    I  noticed  when  thai 
great  war  vessel  passed  up  here  a  short  time  ago  on  its  way  to  Cairo  j 
that  the  officials  on  it  reported  that  they  found  the  most  shallow  place 
between  New  Orleans  and  Cairo  at  Point  Pleasant,  12  miles  soath  of  j 
here.    The  river,  owing  to  the  great  width,  of  course  made  a  very  shal- 
low channel,  and  the  war  vessel  reported  that  that  was  the  most  shallow 
place  between  New  Orleans  and  Cairo.    That  was  owing  largely  to  this 
bank  here  cutting  away  so  rapidly.    The  map  of  this  county  shows  that 
the  bank  has  caved  away  here  several  hundred  yards,  and  of  coarse^ 
naturally,  that  forms  these  bars  and  is  a  great  obstniction  to  ua^iga 
tion.    By  protecting  the  harbor  here  with  this  revetment  I  believe  we 
will  save  our  town.    New  Madrid  has  been  lost  several  times,  totally 
lost,  in  the  river,  and  until  the  Government  made  this  appropriation 
we  had  in  many  cases  to  have  two  parcels  of  land,  one  parcel  for  the 
building,  and  another  parcel  to  care  for  it  in  the  ifuture 

Mr.  Nelson.  For  moving  tot 

Mr.  Furlong.  For  moving  to.  And  we  did  the  same  thing  for  church 
purposes.  Then  in  building  a  school  I  took  it  out  a  long  distance,  with 
the  object  both  of  having  it  safe  for  at  least  many  years,  and  also  so  I 
could  move  what  church  buildings  I  have  now  to  that. 

New  Madrid  is  known  in  St.  I^uis  and  by  the  press  throughout  this 
country  as  a  city  on  wheels,  owiug  simply  and  solely  to  the  caving 
banks  here.  And  you  might  say  I  speak  in  the  name  of  every  persou 
in  this  company  here  when  I  say  I  would  be  very  grateful  if  the  com- 
mittee would  raise  their  voice  for  an  appropriation  by  Congress.  We 
request  that  they  give  us  $50,000,  and  I  am  glad  that  Lienteaaat 
Patrick  says  that  amount  would  complete  the  work  here.  I  think  it 
would  be  wise  for  the  Government  to  complete  the  w^ork  it  has  begun. 
It  has  spent  the  money  that  has  been  appropriated  for  this  place,  and 
it  has  encouraged  us  Tvonderfully.  Our  paper  recently  said  that  we  hwl 
erected  $40,000  worth  of  new  buildiugs.  We  have  erected  here  t\ro 
'  brick  schools,  and  we  would  not  have  those  brick  schools  at  all,  in  my 
opinion,  except  for  what  the  Government  has  done  and  our  hopes  in 
ite  wisdom  and  the  wisdom  of  our  lawmakers  in  carrying  on  the  work 
and  completing  it.  So  we  have  two  brick  schools  (which  will  be  dedi- 
cated next  Tuesday)  costing  in  the  neighborhood  of  $7,000,  and  if  the 
work  shall  be  completed  we  shall  have  a  substantial  tx)wn. 

Another  thing  that  I  would  like  to  mention  (as  I  understand  this 
committee  is  to  consider  the  question  of  floods)  is  that  when  we  liave 
these  floods,  immediately  after  the  fall  of  the  waters  our  banks  cave 
very  much. 

Mr.  Nelson.  That  is  owing  to  the  saturation  of  the  banka  during  the 
flood,  I  suppose  f 

Mr.  FuBLONa.  Yes;  and  to  the  loosening  of  quicksand  formation  J 
should  judge. 

Mr,  Nelson.  How  did  the  flood  a  year  ago  affect  your  town!  Did 
you  suffer  very  much  directly! 

Mr.  FuBLONO.  Not  very  much.  Senator.  Business  was  somewhat 
suspended,  and  our  schools  were  closed  for  a  while.  Most  all  of  oor 
people  stayed  at  home,  and  we  had  water  throughout  the  streets  to  tbe 
extent  of  probably  G  inches,  and  in  low  places  in  the  town  we  had  water 
2J  feet  deep. 

"Mr.  Nelson.  Was  that  water  that  filtered  through  or  was  it  because 
of  some  crevasse! 

^  Mr.  Furlong.  Some  of  the  water  was  from  the  river  directly;  cam^ 
right  over  the  bank.  First  it  filled  up  the  gutters,  and  then,  as  the  river 
rose,  it  filled  up  the  streets. 
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r.  Gallingeb.  Mr.  Mayor,  what  is  the  population  of  your  city! 

he  Mayor.  About  2,000. 

!r.  Gallingeb.  Have  you  any  manufacturing  industries  heref 

he  Mayob.  Only  a  sawmill  and  a  flouring  mill. 

[r.  Nelson.  New  Madrid  is  a  very  old  town,  is  it  not! 

he  Mayob.  Yes,  sir. 


On  U.  S.  S.  Mississippi, 
Near  MemphiSj  Tenn.,  February  4, 1898. 

k)BEBT  Stewabt  Taylob,  sworu,  testified  as  follows: 

Examined  by  Mr.  Nelson  : 

\.  You  are  a  member  of  the  Mississippi  Biver  Commission? — A. 
);Sir. 

\,  Will  you  please  state  to  the  committee  when  the  commission  was 
t  established,  its  organization,  duties,  and  mode  of  doing  business  ! — 
The  commission  was  created  by  act  of  Congress  in  1870,  By  the 
ins  of  the  law  the  commission  consists  of  seven  members,  of  whom 
ee  are  to  be  appointed  from  the  Engineer  Corps  of  the  Army,  one 
m  the  Coast  and  Geodetic  Survey,  and  three  from  civil  life,  of  whom 
)  shall  be  civil  engineers  by  profession.  The  commission,  as  orig- 
Uy  organized,  consisted  of  Gen.  Quincy  A.  Gillinore  (president), 
Q.  G.  B.  Comstock,  and  Col.  Chas.  E.  Suter,  from  the  Engineer  Corps; 
)f.  Henry  Mitchell,  from  the  Coast  Survey;  Capt.  Jas.  B.  Eads,  Maj. 
M.  Herrod,  and  Gen.  Bei\j.  Harrison,  from  civil  life.  General  Har- 
)n  was  elected  to  the  Senate  it  the  winter  of  1880-81,  and  resigned 
m  the  commission  on  March  3, 1881.  1  was  appointed  to  succeed  him. 
J.  Do  you  refer  to  ex-President  Harrison? — A.  Yes,  sir.  In  the 
il  membership  there  have  been  but  few  changes.  Captain  Eads 
iped  a  short  time  before  his  death,  and  Gen.  W.  Ferguson,  of  Mis- 
uppi,  was  appointed  in  his  place;  and  later  Col.  Henry  Flad,  of  St. 
lis,  was  appointed  to  succeed  General  Ferguson.  Professor  Mitchell 
igned  from  the  Coast  Survey  in  1892,  and  was^  succeeded  on  the 
itnission  by  Professor  Davidson,  of  California.  Professor  David- 
's residence  made  it  impracticable  for  him  to  give  attention  to  the 
;ies  of  the  work  and  he  resigned,  and  Prof.  Henry  L.  Whiting,  of 
Coast  Survey,  was  appointed  in  his  place  and  held  the  ofiQce  until 
lied,  a  year  or  two  ago,  when  Mr.  Marinden  was  appointed  in  his 
id.  There  have  been  more  numerous  changes  in  the  membership 
Q  the  Engineer  Corps. 

!.  Who  appoints  the  members  of  the  commission  ! — A.  The  President 
he  United  States. 

!.  Is  there  any  particular  term  of  office! — A.  No. 
►.  It  is  indefinite! — A.  Indefinite. 

!.  When  was  your  colleague.  Major  Harrod,  appointed! — A.  He  was 
of  the  original  members. 

:.  He  has  been  on  the  commission  from  the  beginning! — A.  Yes, 
11  June,  1879,  He  is  the  only  member  now  in  office  who  was  a  mem- 
of  the  original  commission. 

It,  Gallinobe.  Are  you  through  stating  in  regard  to  the  changes 
he  membership  of  the  commission! 

..  I  have  given  you  about  all.    General  Gillmore  remained  in  office 
il  he  died,  and  he  was  succeeded  by  General  Comstock,  who 
ained  in  office  until  he  was  retired  under  the  law,  and  was  siif> 
led  by  the  present  president,  Colonel  Gillespie. 
.  How  many  army  presidents  have  you  had  since  tlie  (ngitnizarion 
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of  the  commission? — A.  Colonel  Gillespie  is  the  third.  The  commit 
sion  has  an  office  in  St.  Louis.  There  the  secretary  carries  on  the  basi 
ness  of  the  commission  under  the  direction  of  the  president. 

Q.  Let  me  ask  you  in  this  connection  whether  you  have  always  had 
an  office  in  St.  Louis? — A.  The  commission  has  always  had  an  office  in 
St.  Louis. 

Q.  And  you  also  have  had  an  office  in  New  York? — ^A.  The  president 
has  his  office  in  New  York. 

Q.  Has  that  always  been  the  case  since  the  commission  was  organ- 
ized?— ^A.  That  has  always  been  the  case  since  the  organization  of  the 
commission. 

Q.  The  president  has  always  resided  in  New  Y^'ork? — A.  The  presi- 
dent has  always  lived  in  New  York  and  had  an  office  there.  The  duties 
of  the  commission  comprise  the  survey  of  the  river  in  addition  to  works 
of  improvement.  That  survey  comprises  not  merely  the  survey  of  the 
river  itself,  but  the  taking  of  numerous  observations,  the  maintenance 
of  gauges,  observations  relating  to  discharge  and  overflow — all  of  the 
numerous  phenomena  connected  with  the  life  of  the  river.  The  sur- 
veys are  reduced  to  maps,  which  are  published  in  three  different  forma- 
three  different  sizes.  This  requires  a  considerable  body  of  experts,  who 
are  under  the  charge  of  the  secretary.  The  office  work  in  connection 
with  the  surveys  is  done  at  St.  Louis.  The  president  of  the  commission 
has  always  had  an  office  in  New  York,  and  the  general  executive  direc- 
tion of  the  work  proceeds  irom  his  office  in  New  York.  It  has  been  the 
habit  of  the  commission  to  make  two  inspections  annually  of  the  works 
on  the  river,  going  down  the  river  in  the  spring  and  again  in  the  fall 
These  trips  have  not  been  made  with*  entire  regularity;  they  have  been 
omitted  sometimes,  but  that  has  been  the  genersJ  rule.  These  trips  are 
utilized  for  business.  The  commission  is  provided  with  a  comfortable 
boat,  and  the  time  is  occupied  in  the  transaction  of  business,  osoally 
very  industriously.  Besides  these  meetings  on  the  boat,  there  are 
m^eetings  held  upon  the  call  of  the  president,  sometimes  in  St.  Louis 
and  sometimes  in  New  York.  In  the  early  days  of  the  commission 
those  meetings  were  more  frequently  held  in  St.  Louis,  but  in  later 
days  they  are  more  frequently  held  in  New  York.  We  have  at  least 
two  such  meetings  annually,  and  sometimes  one  or  two  more.  A  con- 
siderable part  of  the  business  of  the  commission  is  transacted  throngb 
the  mail.  When  questions  arise  between  meetings,  in  respect  of  which 
the  president  would  like  to  have  the  judgment  of  the  other  members  of 
the  commission,  it  is  not  uncommon  to  make  up  a  statement  of  the 
question  and  send  it  around  by  mail  successively  to  the  members.  Each 
member  expresses  his  opinion  in  writing  upon  the  subject,  and  it  goes 
back  to  the  president  with  indorsements  containing  the  individual  views 
of  each  member. 

Q.  When  you  consider  questions  upon  which  you  are  not  unanimoos 
in  your  views^  how  do  you  decide  the  course  to  be  taken  ? — A.  All  ques- 
tions are  decided  by  a  majority  vote.  When  a  question  arises  which 
seems  to  require  conference,  the  president  calls  a  meeting  at  any  time. 
Such  meetings  have  been  called  occasionally,  even  within  a  very  few 
weeks  after  the  holding  of  a  regular  meeting.  The  commission  come 
together  as  a  body  just  as  frequently  as  the  exigencies  of  the  work  seem 
to  require  it. 

Q.  What  is  the  compensation  of  the  several  commissioners? — ^A.  The 
civil  members  of  the  commission  receive  a  compensation  of  $3,000  a  year. 

Q.  And  expenses? — A.  And  expenses.  The  members  from  the  Engi- 
neer Oorps  and  the  Coast  Survey  receive  no  compensation  in  addition  tc 
their  regular  salaries. 
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Do  they  receive  their  expenses! — A.  They  receive  their  expenses ; 
Qo  other  compensation  than  their  salaries.  As  I  stated,  by  the  law 
commission  is  charged  with  two  different  kinds  of  woik.  One  relates 
le  survey  of  the  river;  and  that,  as  I  said,  is  carried  on  directly  by 
Dommission  through  its  secretary,  and  the  money  which  is  expended 
that  work  is  expended  directly  by  the  commission,  through  its 
etary. 

.  As  an  entirety,  without  any  division! — A.  As  an  entirety,  with- 
any  division.  In  the  early  days  of  the  commission  these  appropri- 
DS  were  separate.  There  was  an  appropriation,  usually  of  about 
0,000,  for  the  general  work  of  the  commission,  and  the  other  part 
he  appropriation  was  made  for  the  improvement  of  the  river.  But 
iter  years  that  form  of  appropriation  has  been  changed,  and  usually, 
inumber  of  years  past,  the  appropriation  is  one  lump  sum,  covering 
work  of  the  commission  in  its  surveys  and  the  work  of  improvement. 
.  But  in  reference  to  surveys,  Judge,  yon  have  not  been  in  the  habit 
pportioning  that  by  sections  or  reaches  f — A.  No ;  after  the  passage 
he  appropriation  bill,  just  as  soon  as  the  commission  can  get  hold 
he  bill,  a  meeting  is  held  and  a  certain  proportion  is  allott^  to  the 
k  of  surveys  and  the  general  work  of  the  commission.  The  remain- 
is  divided  among  the  works  of  improvement  which  are  covered  by 
bill.  A  certain  portion  is  allotted  to  the  construction  and  repair  of 
es,  a  certain  other  portion  to  works  of  improvement  in  the  channel 
his  place  and  that  place.  These  allotments  are  made  by  the  com- 
mon in  large  lumps,  I  might  say. 

.  And  in  reaches  ? — ^A.  We  divide  them  up  among  the  different  parts 
he  river.  The  work  itself  on  the  lower  river  is  not  done  by  the 
mission.  The  Chief  of  Engineers  details  officers  of  his  corps  to  do 
i  work.  The  river  is  divided  into  districts  and  an  officer  is  put  in 
*ge  of  one  or  sometimes  two  of  those  districts.  The  expenditure  of 
money  is  made  by  that  officer.  He  makes  the  contracts,  disburses 
funds,  and  makes  report  to  theOhief  of  Engineers,  not  to  us,  of  his 
snditores.  Our  function  is  limited  to  the  preparation  of  the  plans 
rhich  the  work  shall  be  done,  and  the  officers  receive  those  plans 
1  us  and  do  the  work  in  accoraance  therewith. 
.  I  understand,  then,  that  the  plans  are  prepared  by  you,  or  under 
r  direction ;  you  let  the  work,  allot  the  money,  and  the  actual  work 
one  by  engineers  under  the  War  Department! — A.  Yes;  just  as 
igh  the  commission  had  nothing  at  all  to  do  with  it.  All  the  formal- 
I  of  expenditure  and  report,  and  all  that  sort  of  thing,  are  observed 
3tly  as  if  the  commission  had  nothing  to  do  with  it.  The  engineers 
[large  make  their  projects  for  the  work  and  submit  them  first  to  the 
(ident  of  the  commission,  and  he  sometimes  lays  them  before  the 
mission.  If  they  are  ftindamental  projects,  large  projects,  he  always 
;  them  before  the  commission  and  they  are  discussed  and  approved 
he  commission.  Projects  of  a  more  detailed  character  are  approved 
he  president  without  being  laid  before  the  commission. 
.  The  difference,  then,  between  the  method  in  which  the  local  engi- 
*s  operate  within  your  jurisdiction  and  the  engineers  on  other  works 
tat  in  one  case  the  War  Department,  through  the  Chief  of  Engineers, 
cts  the  work  and  in  the  other  case  you  direct  the  work! — A.  That 
early  so;  not  quite.  The  Chief  of  Engineers  has  a  supervisory 
er  over  the  commission.  The  projects  of  the  engineers  are  first 
roved  by  the  commission  or  its  president,  as  the  case  may  be,  and 
i  go  to  the  Chief  of  Engineers  and  are  approved  by  him.  The  Chief 
Engineers  can  disapprove  of  them  if  he  wishes. 
,  He  may  veto  your  programme! — ^A.  Yes;  he  may.    He  does  not 


218  MISSISSIPPI   RIVER   FLOODS: 

often  do  it,  but  lie  can  do  it.  It  is  always  subject  to  his  a] 
finally.  The  work  of  the  Mississippi  River  Commission  really 
origin  in  the  Eads  jetties.  The  successful  completion  of  the  jett 
demonstration  which  they  afforded  of  the  possibility  of  scouri 
channel  across  a  bar  by  concentration  of  the  flow,  excited  the  1 
the  minds  of  the  people  that  that  same  principle  might  be  ap] 
the  improvement  of  the  entire  river.  And  there  is  a  great  siw 
between  the  bars  of  the  river  which  obstruct  navigation  and  t 
at  its  mouth.  As  the  river  flows  down  through  the  valley  it  flo\ 
a  very  unequal  velocity.  In  going  around  bends  it  flows  with 
velocity  and  picks  up  and  carries  along  a  large  quantity  of  sedii 

In  crossing  the  river  at  the  head  of  the  next  bend  it  loses  a 
its  velocity  and  so  drops  a  portion  of  its  load,  precisely  as  it  doe 
mouth  when  it  comes  in  contact  with  the  water  of  the  Gulf, 
was  thought  that  if  some  means  could  be  devised  by  which  the 
the  water  across  a  bar  could  be  increased  in  velocity  by  concent 
the  same  efiect  might  be  obtained  there  that  had  been  obtained 
mouth,  and  that  in  that  way  a  channel  for  navigation  might  be  ob 
Mr.  Eads  himself  was  very  strongly  of  that  opirion.  Upon  the 
zation  of  the  commission  he  was  made  one  of  its  members.  Hi 
man  of  very  prevailing  force  of  character.  The  commission's  c 
report,  in  which  its  plan  was  set  out,  was,  I  have  been  told  (I  y 
present  at  that  time),  very  largely  liis  plan.  .  The  essence  of  tl 
was,  first,  to  control  the  low- water  flow  of  the  river  by  restricti 
low-water  channel  to  a  width  of  about  3,000  feet  across  the  bars, 
that  way  scour  out  bars  and  secure  a  greater  depth  for  navigati 

This  was  to  be  accomplished  by  a  twofold  work,  consisting  oi 
ments  of  the  banks  on  one  side,  which  would  protect  them  from  i 
and  contraction  works  on  the  other  side,  which  would  build  up  a 
banks  and  so  contract  the  channel  of  the  river.  The  contractioi 
were  to  consist  of  structures  known  as  x>ermeable  dikes,  made 
of  rows  of  piles  driven  into  the  sand,  through  which  brush  an- 
were  interwoven  so  as  to  make  a  very  open  kind  of  basket  work,  t 
which  the  water  would  flow,  but  which  would  serve  to  dimii 
velocity,  and  so  cause  it  to  drop  its  sediment  after  passing  throi 
obstruction.  The  revetment  work  was  to  consist  of  brush  mat 
covering  the  under  water  slope  of  the  bank  from  the  edge  of  lo\ 
down  toward  the  center  of  the  channel,  and  riprapping  of  soi 
from  that  point  up  to  the  top  of  the  bank.  For  the  control  of  th 
water  discharge,  levees  were  proposed.  It  was  considered  tl 
entire  control  of  the  river  required  that  not  only  its  low-wat 
should  be  controlled,  but  also  its  high- water  flow,  and  that  these 
be  made  to  coincide  as  nearly  as  might  be.  That  plan  was  ap 
by  Congress  and  an  appropriation  of  $1,000,000  made  in  1881  U 
the  work. 

The  following  year  there  was  a  large  ai)propriatioii  made — $4, 
is  my  recollection.  Under  this  appropriation  the  work  was  begi 
large  scale.  The  engineering  works  were  highly  successful  at  the 
ning.  The  method  employed  was  not  new.  It  has  been  pract 
other  countries  and  in  other  parts  of  this  country.  There  had 
successful  application  of  revetment  and  contraction  works  on  Ho 
Bar,  a  few  miles  below  St.  Louis,  which  had  then  been  in  prog 
several  years  and  had  yielded  very  satisfactory  results.  At  ths 
the  contraction  works  had  played  a  large  part.  There  was 
great  area  of  land  about  Horse-tail  Bar  which  wns  entirely  rec 
The  bars  were  built  up  to  the  level,  or  about  to  the  level,  of  tl 
cent  banks.    The  work  that  was  begun  on  the  Lower  Mississipp 
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was  modeled  after  that  very  closely.  It  was  found  that  the  contraction 
works  produced  the  expected  result.  The  deposits  of  sediment  were 
very  rapid  and  very  extensive.  A  good  many  acres  of  land  were 
reclaimed,  built  up  above  the  ordinary  flood  line,  and  are  now  covered 
with  a  heavy  growth  of  timber. 

A  great  deal  of  land  that  is  now  pretty  well  timbered  was  made  by 
the  commission  in  its  early  days  by  these  works.  The  original  plan 
contemplated  mattresses  about  125  or  130  feet  wide,  but  they  were 
found  to  be  too  narrow.  The  scale  upon  which  the  forces  of  the  river 
operate  here  is  very  much  greater  than  had  been  encountered  anywhere 
else  in  any  of  these  works,  and  the  mattresses  were  gradually  widened, 
bat  still  they  failed  in  many  instances.  There  was  a  great  deal  of 
trouble  with  the  revetments.  They  are  liable  to  a  great  many  kinds  of 
accident.  Sometimes  they  would  fail  by  reason  of  the  very  soft  and 
soluble  character  of  the  bank  upon  which  they  were  placed.  Sometimes 
the  bank  was  of  such  flue  and  soluble  sand,  intermingled  sometimes 
with  a  very  soft  sort  of  clay,  that  the  bank  would  melt  behind  the  revet- 
ment, come  out  through  it  like  a  fluid.  Sometimes  that  result  was 
produced,  or  at  least  very  much  contributed  to,  by  the  existence  of 
ponds  of  water  in  the  flats  behind  the  bank  which  were  left  there  when 
the  water  went  down,  and  which  formed  subterranean  channels  to  the 
river,  the  water  emerging  through  the  bank  and  behind  the  mattress. 
And  at  some  points  the  attack  of  the  river  upon  the  mattress  was  so 
tremendously  violent  that  the  water  would  erode  the  bank  through  the 
mattress. 

The  problem  proved  to  be  a  very  dif&cult  one,  indeed;  but  the  com- 
mission and  the  country  were  nevertheless  encouraged  by  the  manifestly 
good  results  of  the  work.    At  the  beginning  the  work  was  confined  to 
two  reaches  of  the  river,  which  were  selected  because  they  were  the 
worst  or  among  the  worst  reaches  on  the  river.    One  of  those  reaches 
was  at  Plum  Point  (through  whi(;h  we  have  just  passed),  some  75 
miles  above  Memphis.    The  other  was  at  Lake  Providence,  about  the 
same  distance  above  Vicksburg.     In  both  of  those  reaches  the  chan- 
nel showed  a  very  prompt  and  very  great  improvement  as  the  result 
of  these  works.    In  a  >^ery  few  years  the  bars  were  removed,  so  that 
boats  had  no  difficulty  whatever  in  passing  through;  and  I  may  say, 
with  very  little  exception,  that  the  channel  through  the  main  part 
of  both  reaches  has  remained  good  continuously  up  to  the  present 
time,  and  is  now  navigable  even  in  tlie  lowest  water.    After  the  work 
bad   been  in  progress  a  few  years,  and  after  the  revetments  had 
shown  themselves  to  be  very  difficult  of  maintenance,  there  was  an 
objection  raised  to  them,  to  which  Mr.  Eads  himself  contributed  the 
influence  of  his  great  name.    Mr.  Eads,  for  some  reason  which  I  never 
could  entirely  understand,  came  to  the  view  that  the  best  means  of 
securing  the  narrowing  of  the  waterway  was  by  contraction  works, 
and  not  by  revetments;  and  under  his  influence,  I  think,  largely — 
although  I  perhaps  ought  not  to  speak  confidently  upon  that  subject — 
there  was  quite  an  active  public  opposition  to  revetments,  which  seemed 
to  rest  to  some  considerable  extent  upon  Mr.  Eads's  judgment,  and  as  a 
result  the  commission  was  forbidden  by  law  to  make  any  revetments 
at  all,  and  that  prohibition  continued  in  force,  I  think,  for  three  years. 
Q.  When  was  that  prohibition  made? — A.  I  think  it  was  in  1884,  but 
I  am  not  certain  about  the  date.    It  was  somewhere  in  the  neighbor- 
hood of  188 1  or  1886. 

Mr.  OATCHiNas.  I  am  quite  sure  it  was  1886.     It  was  after  I  went  to 
Congress. 
Tiie  Witness.  It  was  probably  in  1886.    That  resulted,  of  course,  in 
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a  great  ]oss  of  work.  A  large  amount  of  revetment  work  had  been 
done,  which  was  practically  lost  in  consequence  of  that  suspension  of 
the  work.  A  revetment  in  a  bend  is  a  character  of  work  which  requires 
constant  care  and  watching.  If  the  river  begins  to  flank  it  at  the  top, 
get  behind  it,  or  to  attack  it  anywhere  along  its  line,  if  the  attack  is 
not  immediately  repelled  by  suitable  repairs,  the  whole  revetment  is 
liable  to  go  in  a  very  short  time  and  a  great  deal  of  work  be  lost.  The 
other  members  of  the  commission  and  all  the  engineers  of  the  country 
who  gave  attention  to  the  subject,  I  think,  were  satisfied  by  further 
experience,  not  only  that  the  revetment  works  could  not  be  omitted,  bat 
that  they  constituted  the  key  to  the  whole  situation ;  that  without  then 
nothing  could  be  done  at  all.  It  proved  to  be  of  no  avail  whatever  to 
build  contraction  works  on  one  side  of  the  river,  if  the  river  were  dis- 
posed to  attack  the  other  side,  and  leave  the  other  side  open  to  attacL 
The  river  would  simply  shift  itself  laterally,  out  of  the  way  of  the  con- 
traction works,  and  make  a  new  channel. 

Q.  It  would  eat  in  on  the  other  side  9 — A.  It  would  eat  in  on  the  other 
side.  So  that  prohibition  of  the  law  was  removed,  and  from  that  time 
on  the  value  of  revetment  as  an  engineering  expedient  has  steadily 
grown  in  the  minds  of  all  persons  connected  with  the  work,  and  the 
value  of  the  contraction  works  has  relatively  diminished  in  estimation 
until  I  think  I  may  say  it  is  the  judgment  of  all  of  the  engineers  on  the 
commission,  and  of  all  of  the  engineers  who  have  been  fiamiliar  with  the 
work,  that  the  contraction  works  are  of  comparatively  little  importance; 
that  the  occasions  when  they  are  necessary  are  few.  There  are  certain 
conditions  under  which  they  are  necessary,  especially  where  the  river, 
flowing  down  through  a  reach  of  unusual  breadth,  is  disposed  to  divide 
itself  into  several  channels.  In  such  a  situation  as  that  it  is  often  nec- 
essary to  close  up  all  the  channels  but  one,  and  that  can  be  done  some- 
times only  by  contraction  works  properly  so  called,  as  where  the  diffi- 
culty lies  in  the  presence  of  a  very  wide  bar  which  is  entirely  covered 
with  water  at  a  high  stage.  In  such  a  case  as  that  it  is  necessary  to 
take  measures  which  will  not  only  close  the  shifting  channels  across  the 
bar,  but  build  up  the  entire  bar,  or  a  large  part  of  it,  to  the  ordinary 
bank  height. . 

In  that  way  the  work  progressed  for  a  number  of  years.  As  it  pro- 
gressed the  importance  of  the  revetments,  their  absolutely  indispensable 
character  in  the  work  of  improvement,  became  more  and  more  obvious, 
and  at  the  same  time  the  difficulty  of  building  and  holding  them  became 
more  and  more  serious.  To  meet  those  difficulties  the  character  of  the 
work  underwent  a  progressive  change  through  a  number  of  years.  Tb® 
nature  of  the  work  was  such  that  only  experience  could  show  what  it 
was  necessary  to  do,  and  that  experience  could  be  gained  only  through 
a  long  lapse  of  time.  The  fact  that  a  revetment  built  with  the  utmost 
care  would  survive  one  flood  was  an  encouraging  circumstance,  but 
only  a  small  circumstance.  The  experience  gain^  during  one  flood 
does  not  amount  to  much.  The  behavior  of  the  work  must  be  tested 
through  another  flood,  and  another  and  another.  At  the  same  time  the 
highest  possible  success  of  a  revetment  in  one  bend,  for  ever  so 
many  years,  did  not  amount  to  much.  The  behavior  of  the  river  differs 
in  one  bend  from  its  behavior  in  another.  It  has  been  within  our  exp^ 
rienee  to  build  anexpensiverevetmentin  one  bend  and  hardly  get  done 
with  the  work — ^hardly  get  away  with  the  machinery — before  the  river 
would  change  its  mind  and  quit  attacking  that  bend,  cover  up  the 
revetment  with  sand  and  attack  another  bend.  On  the  other  hand,  we 
have  built  revetments  which  have  been  exposed  to  the  most  jiersistent 
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and  violent  attacks,  year  after  year  and  year  after  year,  the  river 
apparently  being  determined  not  to  let  it  alone,  and  maintaining  its 
attack  throagh  a  long  series  of  years.  These  different  conditions,  the 
unaccountable  variations  in  the  behavior  of  the  river,  the  differences 
of  soil,  situation,  etc.,  presented  such  a  complexity  of  circumstances 
that  we  could  not  rely  with  confidence  on  experience  in  one  place,  or 
one  bend^  or  for  on  e  year.  We  could  not  rest  conclusions  upon  any  other 
ground  than  a  wide  experience  covering  a  wide  variety  of  circumstances 
and  continued  for  a  long  time. 

As  the  work  went  on  from  year  to  year  the  subject  was  studied  from 

every  point  of  view.    A  record  was  kept  of  every  piece  of  work,  of  its 

date,  of  the  precise  manner  of  its  construction,  and  of  all  the  accideiits 

that  happened  to  it  afterwards.    The  works  were  examined  by  means 

of  soundings,  by  divers,  and  in  every  way  we  could  examine  them,  to 

get  at  the  facts  and  the  reasons  of  failures  when  they  occurred,  and  the 

experience  has  been  just  as  varied.    There  are  some  revetments  which 

have  been  in  use  ever  since  the  organization  of  the  commission  which 

.    have  withstood  attacks  during  all  those  years,  and  which  are  still  in 

good  condition.    The  revetment  at  Delta  Point,  just  below  Yicksburg, 

has  been  holding  its  ground  for  nearly  twenty  years,  and  has  held  a 

yery  important  point  at  that  place.    The  revetment  at  Hopefield  Bend, 

just  above  Memphis,  which  is  the  key  to  that  harbor,  and  which  it  was 

absolutely  necessary  to  put  in  and  hold  in  order  to  save  the  city  of 

Memphis  from  the  encroachment  of  a  sand  bar  along  its  levee,  and 

which  was  a  very  difficult  revetment  to  make,  very  difficult,  indeed, 

has  held  its  place  and  been  doing  its  work  for  ten  or  twelve  years. 

And  in  other  places  the  revetments  have  been  signally  successful. 

Nereis  a  place  on  the  Yazoo  front,  opposite  Lake  Bolivar,  where  a 

revetment  was  made  to  protect  the  levee  line.    At  that  place  the  levee 

Was  located  between  the  river  bank  and  an  extensive  lake  which  lay 

behind  it,  and  the  bank  was  caving  rapidly  in  ft>ont  of  the  levee.    To 

bare  allowed  the  caving  to  go  on  arid  cut  into  that  levee  would  have 

^ade  it  necessary  to  abandon  that  whole  line  and  retreat  to  another 

location  east  of  Lake  Bolivar,  which  would  have  made  a  very  expensive 

piece  of  work  and  would  have  thrown  out  a  very  large  area  of  valuable 

Country.    A  revetment  was  built  there  about  ten  years  ago,  which  has 

done  its  work  perfectly;  it  has  held  the  bank  and  protected  the  levee. 

There  are  other  revetments  along  the  river  which  have  done  their  work 

perfectly. 

As  a  result  of  this  experience  the  methods  of  construction  of  revet- 
ments underwent  a  gradual  and  progressive  development,  until  at  last 
the  commission  reached  what  is  regarded.  I  believe,  as  good  a  form  of 
l^vetment  as  can  be  projected.  I  do  not  think  anybody  connected  with 
the  commission  suggests  that  any  further  improvement  can  be  made  in 
the  mattress  revetment.  There  are  some  other  forms  of  protection 
suggested,  but  so  far  as  the  mattress  revetment  itself  goes  I  do  not 
l:now  that  it  is  considered  to  be  open  to  any  further  improvement.  As 
now  made,  the  mattress  is  composed  of  fascines,  consisting  of  quite 
small  willow  brush  laid  in  line,  one  brush  overlapping  the  other,  until 
there  is  made  a  roll  300  feet  long  and  about  12  to  15  inches  in  thick- 
ness, bound  in  various  parts  by  a  strong  wire,  and  which,  when  com- 
pleted, is  a  good  deal  like  a  roll  of  wool  on  a  large  scale. 

Q.  How  do  you  weave  those  mattresses  f  What  is  the  woof? — A.  A 
great  variety  of  combinations  have  been  used.  But  in  this  one  I  am 
now  describing  the  woof  is  substantially  heavy  wire,  although  that  is 
reenforced  at  intervals  along  the  mattress,  lengthwise,  by  strong  poles 
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which  ai-e  wired  to  the  mattress  itself.  These  fascines  are  built  on  a 
boat,  each  fascine  being  the  fnll  length  of  the  boat,  or  width  of  the 
mattress,  and  as  it  slides  down  on  ways  which  lead  to  the  water  it  is 
bound  to  the  edge  of  the  mattress  which  precedes  it,  the  principal  ele- 
ment of  connection  being,  as  I  said,  wires,  although  in  addition  to  the 
wires  there  are  poles  at  intervals  which  are  bound  to  the  fascines.  In 
some  of  the  mattresses,  I  don't  know  that  I  can  say  all,  these  connec- 
tions consist  in  part  of  bronze  wires  which  are  not  subject  to  oxidation, 
and  which  will  hold,  you  may  say,  permanently.  The  other  wires  are 
galvanized  steel. 

A  great  many  observations  have  been  taken  as  to  the  life  of  that  form 
of  connection.  Old  mattresses  have  been  pulled  up  and  the  wires 
have  been  examined.  My  own  judgment  is  that  we  have  no  reason  to 
believe  that  any  of  our  mattresses  have  failed  by  the  giving  away  of 
their  connections  after  they  have  been  placed  in  position  on  the  bottom. 
When  the  mattress  fits  its  place  on  the  bottom  of  the  river  it  is  subject 
to  a  deposit,  usually  of  silt  or  sand,  and  is  likely  to  be  quite  firmly 
embedded  in  the  bottom  of  the  river.  The  cases  are  rare,  I  think,  in 
which  it  is  torn  away  from  its  place  by  the  current  flowing  over  it.  The 
damage  which  the  water  does  to  a  mattress  which  has  b^n  put  in  posi- 
tion is  usually  at  its  lower  edge  in  the  way  of  undermining  it  below,  so 
that  the  edge  drops  down.  And  one  of  the  points  which  it  has  heen 
found  necessary  to  care  for  very  particularly  is  to  build  the  mattress 
of  such  flexible  material  that  if  the  water  undermines  its  foot  it  will 
fall  down  and  keep  snug  to  the  bottom.  And  for  the  purpose  of  insor- 
ing  that  result,  in  a  great  many  cases — I  think  generally — ^in  building 
the  mattress  there  is  a  sort  of  pocket  made  along  the  outer  edge  which 
is  filled  with  stone  so  as  to  make  the  outer  edge  pretty  heavy  so  that 
will  immediately  drop  down  if  the  water  begins  to  undermine  it,  and 
so  keep  its  lower  edge  snug  to  the  bottom.  I  think  I  may  say  that  with 
such  a  revetment  as  I  have  described  a  300- foot  fascine  mattress  cover- 
ing the  underwater  slox)e  of  the  river  from  the  edge  of  the  low  water 
down,  with  a  heavy  stone  riprap  above,  any  bend  on  the  river  can  be 
held.  The  undertaking  is  a  feasible  one  from  an  engineering  point  of 
view.  I  believe  that  has  been  demonstrated.  It  has  also  been  demon- 
strated that  it  will  cost  not  less  than  $30  a  foot  to  do  it. 

Q.  Thirty  dollars  a  foot  running  down  the  river  f — ^A.  Running  down 
on  the  river.  When  we  began  the  formation  of  revetments,  they  were 
made  at  a  cost  of  about  $12  a  running  foot.  In  developing  improved 
forms  the  cost  gradually  increased,  dollar  by  dollar^  from  about  $12  to 
about  $30  a  running  foot.  There  are  some  localities  where  the  cost 
would  exceed  $30,  and  some,  perhaps,  where  they  would  cost  a  little 
less;  but,  as  an  estimate  for  the  river  at  large,  I  think  we  may  count 
upon  $30  a  foot. 

Another  fact  became  manifest  in  the  course  of  the  work — not  as  a 
revelation,  for  it  was  foreseen  when  the  work  was  begun — and  that  is 
that  it  is  impossible  to  effect  a  permanent  improvement  of  the  river  in 
detached  places.  The  river  is  constantly  making,  or  liable  to  make, 
changes  in  the  curvature  and  location  of  its  bends  anywhere,  and  its 
behavior  at  a  given  bend  is  affected  directly  by  its  behavior  in  the  next 
bend  above.  A  change  in  the  contour  of  the  bank  in  one  bend  imme- 
diately changes  the  direction  of  flow  by  which  the  river  enters  the  next 
bend  below.  So  that,  if  you  improve  one  bend,  and  leave  the  bend 
above  unimproved,  you  are  liable  in  a  few  years  to  find  that  the  entrance 
of  the  river  into  the  improved  bend  has  changed,  and  that,  in  conse- 
quence, the  impact  of  the  current  upon  the  bank  has  changed,  and  the 
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irork  done  is  altogether  out  of  adaptation  to  the  conditions.  It  follows 
that  for  })ermanent  work  we  must  begin  at  the  upper  end  of  the  river 
or  at  some  place  from  which  we  can  be  sure  of  a  permanent  entrance  of 
the  carrent  into  the  improved  reach.  That  difficulty  was  found  to  be  a 
very  great  one  in  the  Plum  Point  and  Lake  Providence  reaches. 

The  commission  realized  that  truth  when  the  work  was  first  begun, 
aud  I  have  no  doubt  that  if  there  had  been  no  considerations  to  be 
taken  into  account,  except  the  most  logical  and  scientific  way  of  begin- 
ning and  conducting  the  work,  it  would  have  been  begun  at  or  above 
Cairo,  where  the  alluvial  valley  begins.  But  there  were  other  reasons 
which  controlled.  It  was  desired  to  test  the  system  in  a  way  which 
would  give  early  results  in  benefit  to  navigation,  and  Lake  Providence 
and  ilumb  Point  were  among  the  worst  places  there  were,  aud  it  was 
thought  highly  desirable  to  start  an  improvement  in  those  places,  if 
K)ssible,  as  soon  as  possible.  Of  course,  the  full  difficulty  of  the  work, 
:i:e  time  which  would  be  occupied,  and  all  that,  were  not  adequately 
luderstood  at  the  time.  It  was  supposed  that  three  or  four  years  at 
•be  utmost  would  be  all  that  it  would  be  necessary  to  consume  before 
he  work  would  be  complete  in  those  reaches,  measurably,  and  we  would 
>e  ready  to  begin  in  others,  and  for  years  toe  commission  was  looking 
brward  to  the  early  commencement  of  work  at  New  Madrid  and  other 
K)intd  on  the  river,  where  there  was  also  bad  navigation. 

Mr.  Vest.  Do  I  understand  you  to  mean  that  it  was  the  conclusion 
»f  the  committee,  ftnd  that  they  believe  now,  that  this  work  ought  to 
>e  commenced  on  the  upper  part  of  the  river  instead  of  the  lower  part 
>f  the  river! 

A.  The  revetment  works  ought  to  be  begun  at  the  upper  part  of  the 
^ver,  in  my  opinion. 

^  Mr.  Vest.  Then  you  do  not  think  that  the  river  ought  to  be  improved 
from  the  mouth  up,  but  from  Cairo  down  f 

A.  Not  so  far  as  the  revetment  works  are  concerned.  A  different 
statement  is  to  be  applied  to  the  levee  works.  Under  existing  condi- 
tions the  work  of  building  levees  must  begin  at  the  lower  end  and 
progress  upward,  but  the  logical  way  of  building  the  engineering  works 
is  to  begin  at  the  upper  end  and  progress  downward. 

As  this  experience  went  on  it  began  to  become  apparent  tliat  the 
improvement  of  the  low  water-channel  for  navigation — that  is,  the 
seeuriug  of  deep  water  over  the  bars  by  means  of  these  engineering 
^orks — was  an  undertaking  of  so  much  difficulty,  and  that  the  time 
^bich  must  necessarily  be  consumed  before  a  complete  improvement 
coald  be  reached  was  so  great  that  the  necessities  of  commerce  could 
not  be  met  in  that  way.  Entire  success  was  attained  in  Lake  Provi- 
dence and  Plum  Point  reaches  in  the  improvement  of  the  channel,  but 
tbe  navigation  of  the  river  as  a  whole  was  not  very  much  heljied ;  it 
^as  not  of  much  avail  to  give  the  steamboats  a  good  channel  through 
^^0  reaches,  20  miles  long  each,  and  leave  the  bars  elsewhere  unim- 
proved. 

At  the  beginning  of  the  work  I  suppose  no  engineer  in  the  world 
^ould  have  thought  of  undertaking  a  general  improvement  of  the 
Mississippi  Hiver  channel  by  dredging.  The  dredges  that  were  then 
l^iiown  were  totally  inadequate  to  work  of  that  kind.  I  remember  say- 
ii)g  in  an  address  which  I  made  in  1881,  that  to  undertake  to  handle 
fbe  sand  in  the  Mississippi  Biver  so  as  to  get  a  good  channel  by  dredg- 
ing it  would  be  as  impracticable  as  to  cart  the  water  away  in  time  of 
flood,  and  it  seemed  so.  But  the  progress  of  invention  and  improve- 
ueiit  in  engineering  machinery  brought  to  light  the  modern  form  of 
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hydraulic  dredge,  and  its  possibilities  were  so  immense  that  the 
tion  of  the  commission  was  turned  toward  that  as  a  possible  me: 
relief.  There  are  difficulties  in  the  way  of  navigation  at  the  moi 
Bed  Eiver  which  have  required  dredging  ever  since  thecomnii88i< 
organized,  and  a  great  deal  of  difficulty  was  experienced  in  doiu 
work  by  means  of  the  forms  of  dredge  which  had  been  in  use  iu 
previous.  We  took  up  the  subject  of  hydraulic  dredges  in  conn 
with  that  work,  and  sent  an  officer  (one  of  the  officers  in  charge 
of  the  districts  on  the  river — a  very  bright  and  (Apable  young  m 
examine  the  most  successful  hydraulic  dredging  plants  in  the  co 
and  as  a  result  of  that  study  he  designed  a  dredge  for  use  at  the 
of  the  Bed  Elver  which  has  proved  to  be  one  of  the  most  sua 
and  efficient  pieces  of  machinery  that  I  ever  saw.  It  apparently  i 
the  problem  at  once.  There  has  been  no  difficulty  in  keeping  the 
of  the  Bed  Biver  open  since  we  put  that  dredge  at  work. 

Examined  by  Mr.  Oatchinos  : 

Q.  And  with  the  old-fashioned  dredge  you  were  unable  to  ke< 
channel  open! — A.  We  only  succeeded  once  in  a  while. 

Q   But  with  the  hydraulic  dredge  there  is  no  difficulty? — A. 
never  has  been  any  trouble  at  all  with  the  hydraulic  dredge.    P< 
it  may  not  be  amiss  to  say  that  what  I  mean  by  hydraulic  dre 
that  form  of  dredge  in  which  the  material  to  be  removed  is  first  re 
to  a  fluid  or  semifluid  state  and  then  pumped  away. 

Q.  Suppose  you  briefly  describe  a  hydraulic  dredge. — A.  The  ] 
pie  of  operation  of  a  hydraulic  dredge  is  simply  this:  The  materia 
dredged  is  reduced  to  a  fluid  or  semifluid  condition,  either  by  som 
of  revolving  cutter,  which  cuts  the  sand  or  whatever  it  may  be  in 
pieces,  or  else  by  the  impact  of  a  jet  of  water  forced  against  it  by 
of  a  force  pamp.  At  the  sx)ot  where  this  action  takes  place  is  the 
of  a  suction  pipe,  and  connected  with  that  is  a  pump  of  great  ] 
and  the  mingled  soil  or  sand  and  water  is  drawn  up  into  the  mo 
that  suction  pipe  and  carried  to  that  pump  and  forced  away,  u 
through  a  long  pipe  of  some  kind.  The  pipe  may  float  on  the  w$ 
it  may  be  carried  up  the  bank  so  that  the  dredged  material  t 
deposited  on  the  land. 

We  were  encouraged  by  the  success  of  the  small  dredge  at  Bed 
to  try  ftirther  experiments,  and  the  commission  built  an  exi>erii 
dredge  of  its  own  on  a  larger  scale,  under  the  superintendence  c 
onel  Flad,  which  was  highly  successful.  From  that  the  comir 
determined  to  try  the  experiment  of  constructing  a  dredge  of  the  x 
power  and  capacity.  It  was  considered  that  the  possibility  of  eflec 
improving  low-water  navigation  in  the  Mississippi  Biver  by  dn 
depended  upon  cutting  through  a  bar  very  quickly  and  making  a 
nei  of  which  the  river  could  take  possession  before  it  would  b 
filled  up  with  sand.  With  that  in  mind,  we  corresponded  with  s 
ber  of  the  most  eminent  engineers  in  that  line  in  the  countr 
brought  three  of  them  before  us,  and  went  over  the  subject  with 
thoroughly  and  in  detail.  We  finally  made  the  proposition  to 
that  each  one  should  submit  his  plans  for  a  dredge,  which  shoul< 
a  capacity  of  taking  up  and  removing  to  a  distance  of  a  thousai 
not  less  than  1,600  cubic  yards  of  sand  per  hour,  we  to  considei 
plans  and  award  a  contract  to  whichever  one  of  them  appeared 
to  make  the  best  offer,  taking  into  account  not  merely  the  price  li 
plan  of  construction.  It  was  also  part  of  the  agreement  that  tl 
cessful  bidder  should  have  a  bonus  for  the  output  of  his  dre 
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excess  of  1,600  yards  per  hour,  proportional  to  its  contract  price,  and 
Dot  to  exceed  50  per  cent  of  that  sum. 
Mr.  Nelson.  Over  and  above  the  minimum  fixed  t 
A.  Over  and  above  the  1,600  cubic  yards  per  hour.    It  gave  the  con- 
tractor an  opportunity,  by  building  a  dredge  that  would  handle  2,400 
cubic  yards  per  hour,  to  get  50  per  cent  additional  on  the  price.    The 
contract  was  awarded  to  Mr.  Lindon  W.  Bates,  ot*  Chicago,  and  he  built 
a  dredge  which  was  phenomenal  in  its  capacity.    By  the  terms  of  the 
coutract  the  dredge  was  to  be  subjected  to  a  series  of  tests  by  measuring 
itsoutput  in  a  barge.    Mr.  Bates^s  dredge  showed  on  an  average,  I  think, 
of  ten  tests,  an  output  of  something  over  4,000  cubic  yards  per  hour 
opou  the  official  tests.    Those  tests  were  no  tests  of  its  capacity  t\i 
regular  work.    1  do  not  think  anybody  supposed  they  were  at  the  time; 
at  least  -I  did  not.     . 
Mr.  Vest.  You  mean  it  was  too  mucht 

The  Witness.  Yes,  it  was  more  than  could  be  done  in  regular  work. 
That  test  was  made  under  the  supervision  of  the  contractor  and  with 
trained  experts,  and  he  had  prepared  himself  in  every  respect  in  the 
construction  of  his  machinery  and  everything  about  it,  so  as  to  accom- 
plish the  highest  possible  result  for  a  little  while.  But,  with  all  allow- 
ance to  be  made  for  that,  it  was  manifest  that  that  dredge  disclosed 
great  possibilities.  It  disclosed  the  fact  that  it  was  possible  to  build 
machinery  which  could  be  floated  on  the  river,  by  means  of  which  the 
Sand  could  be  removed  with  great  rapidity — a  greater  rapidity  than 
most  people  had  previously  conceived  to  be  possible  at  all.  That  dredge 
vas  as  constructed  subject  to  some  detects.  The  contract  required 
that  its  draft  should  not  exceed  4^  feet,  and  it  did  in  fact  reach,  I 
think,  something  near  6^  feet — from  6^  to  7  feet.  And  there  were  some 
^ther  imperfections  about  its  machinery.  It  required  numerous  re])airs 
after  it  was  set  to  work.  The  final  result  was  that  the  engineers  of  the 
commission  considered  that,  while  tlie  dredge  had  answered  the  pur- 
pose of  its  construction,  which  was  to  determine  experimentally  some- 
thing about  the  limits  of  possibility  in  that  kind  of  work,  it  was  not 
the  best  form  to  build  and  to  use  for  actual  operations  on  tbe  river. 
Since  that  time  four  more  dredges  have  been  built  and  one  or  two  more 
are  in  course  of  construction,  designed,  I  believe,  to  have  about  half  the 
capacity  of  that  one.  And  I  suppose  that  is  a  better  form  of  dredge 
than  one  so  very  large.  The  Beta^  though,  the  large  dredge,  has  done 
Some  remarkably  good  service.  It  has  shown  its  capacity  to  handle 
Very  large  amounts  of  material  and  to  do  it  very  cheaply. 

Examined  by  Mr.  Yest  : 

Q.  It  could  not  be  used,  though,  in  low  water? — A.  Yes;  we  have 
used  it  in  low  water.  There  has  been  some  difficulty  in  using  it  in  very 
low  water. 

Q.  It  drew  7  feet,  didn't  itf — A.  In  consequence  of  its  excessive 
^raft;  and  it  is  proposed  to  so  alter  it  as  that  its  draft  shall  be 
^uced  to  about  4J  feet.  In  getting  it  out  for  use  this  last  season,  it 
^a8  found  impossible  to  float  it  over  a  bar  which  it  had  to  cross  until 
Jt  dug  its  own  way  through,  and  the  work  was  delayed  quite  a  while 
*ii  consequence  of  that  difficulty. 

Q.  What  did  that  dredge  cost? — A.  The  contract  price,  I  believe, 
^as  $172,000,  and  Mr.  Bates  was  entitled  to  and  received  his  bonus  of 
^per  cent  on  that  sum ;  but  deductions  were  made  from  this  sum.  A 
deduction  was  made  for  the  cost  of  changing  the  draft  to  4J  feet 
^nd  for  some  other  things  in  respect  to  which-  the  dredge  did  not  con- 
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form  to  the  specifications.  The  final  settlement  with  Mr.  Bates 
made  by  the  Chief  of  Engineers  and  the  Secretary  of  War,  and 
not  prepared  to  say  exactly  what  it  was. 

Mr.  Habrod.  The  deductions  amounted  to  $41,0m. 

Mr.  Nelson.  From  the  contract  price  and  the  bonus! 

A.  Yes;  from  the  contract  price  and  the  lK)nus. 

Q.  What  is  the  capacity  of  these  four  new  dredges  and  what  i 
capacity  of  this  first  dredge,  after  the  draft  was  reduced  to  4J  fe 
A.  It  ha5  not  been  reduced  yet.    We  have  used  it  so  far  just  as  it 

Q,  These  four  new  dredges  have  never  been  operated! — A.  Oh 
some  of  them  have. 

Q.  Their  draft  is  4 J  feet? — A.  Four  and  a  half  feet  draft. 

Q.  Now,  what  is  their  capacity! — A.  The  gentlemen  here  who  s 
the  dredging  committee  can  tell  you  more  certainly  about  that,  bi 
recollection  is  their  capacity  is  800  cubic  yards,  with  the  excepti 
one,  and  that  its  capacity  is  1,000  cubic  yards. 

Colonel  Gillespie.  I  think  the  first  one  has  a  capacity  of  80( 
all  the  rest  1,000, 

The  Witness.  In  the  prosecution  of  that  work  the  commissioi 
entering  upon  an  unknown  field  to  a  large  extent.  It  was  a  very  d 
fill  question  whether  it  would  be  possible  to  open  channels  throng 
bars  by  dredging  that  would  remain  open  even  during  a  single 
water  season.  It  was  anticipated  at  the  beginning  that  success  y 
depend  very  largely  upon  a  wise  selection  of  the  channel.  The  c 
sition  of  the  river  to  cross  a  bar  at  this  place,  or  that,  or  the  otb 
a  very  mysterious  thing;  and  yet  the  river  has  a  disposition  in 
way,  which  is  a  very  stong  one,  and  which  can  not.  very  easily  be 
trolled.  And  it  was  foreseen  that  if  we  undertook  to  cut  a  cb 
across  a  bar  and  missed  the  natural  drift  of  the  current  the 
might  not  accept  the  new  channel,  and  that  success  would  prol 
depend  very  largely  upon  striking  the  right  line  for  the  dredging  ( 
channel. 

Mr.  Nelson.  In  order  to  get  the  real  thread  of  the  current! 

A.  In  order  to  get  the  real  thread  of  the  current  and  the  real  ten( 
of  the  river.  And  that  has  been  proved  by  experience  to  be  a  very 
cult  element,  and  success  has  been  somewhat  varied.  In  some  o 
work  done  the  success  has  been  unqualified;  the  river  has  accept€ 
invitation  to  take  the  new  channel  opened  for  it  and  has  remainec 
and  deepened  and  enlarged  it.  lii  other  instances  there  has  been 
a  bit  of  trouble.  In  some  iu  stances  apparently  the  wrong  place  ha? 
selected  and  the  river  has  been  rather  indisposed  to  go  there.  T 
a  feature  of  the  problem  that  will  have  to  be  worked  out  by  e: 
ence,  I  suppose. 

Upon  the  whole,  the  results  so  far  have  been,  to  my  mind,  h 
encouraging.  There  are  great  difficulties  yet  to  be  overcome;  not 
the  one  that  I  speak  of,  but  another  one  which  is  perhaps  quite  as  sei 
and  that  is  to  get  at  the  work  early  enough  to  have  the  channel 
froi9  the  beginning.  It  does  not  avail  to  put  dredge  boats  at  worl 
occupy  the  low  water  season  in  making  the  channel  and  get  it 
about  the  time  the  low  water  season  is  over.  What  commerce  wa 
a  continuous  channel,  and  the  dredging  operations  will  never  be  a 
plete  success  until  we  are  able  to  prevent  the  formation  of  sh 
channels  at  all.  We  must  take  time  by  the  forelock  and,  as  the 
falls,  anticipate  where  it  wants  to  go  aiid  keep  the  channel  open  1 
necessary  depth  all  the  time.  We  have  not  got  to  that  point  yet 
have  not  been  able  yet  to  anticipate  the  fall  to  such  extent  as  to 
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the  channel  open  iu  adyance.  We  have  had  in  consequence  some 
4imbarra8smeDt  in  the  way  of  having  our  boats  at  work  in  the  channel 
at  a  time  when  commerce  wanted  it,  and  it  has  been  necessary  some- 
times to  stop  the  work  of  dredging  and  get  the  dredge  boat  oat  of  the 
way  to  let  steamboats  go  up  or  down.  All  that,  in  my  opinion,  bow- 
ever,  will  be  worked  out.  I  think  I  see  the  evidence  of  permanent  suc- 
eess  in  the  work.  The  channels  themselves  when  open  have,  as  a  rule, 
exhibited  a  permanence  throughout  the  low-water  season,  and  a  disx)o- 
fiitioD  to  enlarge  rather  than  diminish,  which  has  been  highly  encourag- 
ing; and  for  my  part  I  believe  that  it  will  be  possible  to  aflford  a  chan- 
nel of  not  less  than  8  feet  firom  Cairo  down  through  the  low-water 
season  in  that  wav,  and  at  a  cost  which  will  be  a  mere  trifle  compared 
with  the  accomplishment  of  the  same  end  by  means  of  revetments  and 
eoDtraction  work's. 

Mr.  Oatchings.  What  needs  to  be  done  and  to  be  learned,  Judge,  to 
enable  you  to  foretell  the  directions  of  the  channels  and  to  keep  them 
open  in  the  way  you  suggest! 

A.  1  can  hardly  tell.  If  I  could,  the  problem  would  be  solved  now. 
It  is  a  problem  to  be  worked  out,  not  by  engineering  science  alone,  but 
by  a  combination  of  engineering  education  and  instinct.  I  do  not  think 
it  can  be  done  by  a  mere  survey  and  the  application  of  engineering 
rules  to  the  survey.    It  must  be  solved  by  observation  on  the  grgund. 

Mr.  Nelson.  By  a  combination  of  the  knowledge  of  the  engineers 
and  of  the  river  pilots'?  ' 

A.  Yes,  both,  with  a  little  besides,  which  I  do  not  know  exactly  how 
to  define;  a  little  of  that  mysterious  instinct  in  man  which  enables  a 
doctor  to  diagnose  a  case,  or  an  inventor  to  solve  a  problem,  or  men  in 
all  walks  of  life  to  get  around  difficulties  through  which  other  men  can 
not  see  their  way. 

Mr.  Nelson.  The  determination  of  where  to  excavate  a  bar  so  as  to 
get  the  true  thread  of  the  stream  is  more  of  an  engineering  feat,  is  it 
iK)t,  or  do  you  classify  that  in  the  same  category  I 

A.  That  is  what  I  am  talking  about.  That  is  not  mere  engineering, 
it  is  partly  instinct.  It  is  to  be  done  by  observation  on  the  ground. 
It  re(iuires  the  knowledge  and  instinct  of  a  pilot  and  something 
besides.  I  would  not  trust  it  to  a  mere  pilot,  and  I  would  not  trust  it 
to  a  m^e  engineer.  You  need  a  combination  of  both;  your  man  must 
be  qualified  by  nature  and  by  experience.  I  do  not  think  it  is  to  be 
«aid  that  in  the  work  so  far  done  there  has  been  shown  la  lack  of  abil- 
ity. On  the  contrary,  I  have  been  rather  surprised  at  the  success 
▼bich  has  been  so  far  attained.  As  a  rule,  the  channels  have  been 
made  in  the  right  place;  the  failures  are  the  exceptions.  I  think  the 
^ntlemen  in  charge  of  that  work  have  so  far  exhibited  a  high  degree 
of  ability  and  have  had  a  high  degree  of  suceess.  But  the  success  has 
not  been  absolutely  perfect.  For  my  part  I  did  not  expect  it  would  be, 
I  expected  more  difficulty  than  we  have  had  before  we  began.  As  this 
work  has  developed  itself,  as  the  probable  feasibility  of  providing  a 
low-water  channel  by  this  means  has  gradually  grown  upon  the  minds 
of  the  commission,  there  has  at  the  same  time  grown  up  the  conviction 
that  the  attempt  to  secure  this  same  result  by  a  general  improvement 
of  the  channel  by  means  of  levees  and  contraction  works  is  one  which 
ought  not  to  be  continued. 

Mr.  Nelson.  Owing,  to  a  large  extent,  to  the  expense! — A*  Yes. 
Some  two  or  three  years  ago  the  commission  took  up  the  subject  for 
rery  careful  investigation  with  a  view  of  presenting  to  Congress  the 
&cts  of  the  situation  as  they  had  been  developed.    Those  facts  are 
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embodied  in  our  recent  reports.  They  show  that  the  judgment 
commission  is  that  for  a  permanent  improvement  of  the  chan 
navigation  the  work  bhould  begin  at  the  upper  end  and  progress 
ward  consecutively.  The  cost,  at  au  estimate  of  $30  per  runnii 
from  Cairo  to  Vicksburg,  would  amount  to  $60,000,000  at  a  ve; 
servative  estimate,  and  the  expense  for  the  maintenance  of  th( 
after  it  had  been  done  would  not  be  less  than  10  per  cent,  and  pr 
more.  The  commission  put  it  down  as  a  little  less  than  10  pe 
which  would  be  $0,000,000  per  annum  to  maintain  the  revetmeni 
Cairo  to  Vicksburg.  In  addition  to  that,  the  experience  of  theci 
sion  has  shown  that  there  is  a  limit  to  the  material  which  < 
obtained  for  the  work.  The  revetment  mattresses  are  made  fron 
willows.  The  form  of  mattress  now  used,  the  fascine  mattress,  u 
smaller  brush  than  the  forms  of  mattress  that  were  ^rst  used, 
necessary  that  the  mattress  should  be  very  flexible  for  the  r 
which  I  have  stated,  and  tliat  flexibihty  can  be  obtained  only 
use  of  small  brush ;  and  the  amount  consumed  in  the  construe 
mattresses  300  feet  wide,  made  of  small  brush,  is  enormous.  A  < 
calculation  shows  that  the  entire  capacity  of  the  bars  on  the  river 
be  taxed  to  their  utmost  for  forty  years  to  complete  the  revetmen 
Cairo  to  Vicksburg. 

Mr.  Nelson.  You  mean  their  capacity  for  furnishing  willow 
Yes;'  their  capacity  for  furnishing  willows.  So  it  would  tak< 
years  to  do  the  work  in  that  way,  if  there  were  no  difficulty  at  all 
way  so  far  as  money  is  concerned.  Of  course  other  material  co 
used.  No  other  which  is  so  good  has  ever  been  suggested,  and 
pose  no  one  could  think  of  any  which  is  so  good  as  these  small  w 
If  we  should  attempt  to  use  any  kind  of  sawed  lumber  or  try  t 
up  the  larger  willows  into  smaller  pieces  the  cost  would  be  incr 
and  to  do  the  work  in  that  way  would  make  it  necessary  to  ente 
an  entirely  new  course  of  long  and  costly  experiment.  In  view  oi 
facts,  tlie  commission  in  its  last  report  and  in  the  one  preceding  tl 
laid  these  facts  before  Congress,  and,  as  a  result,  the  work  of  cl 
im])rovement  by  means  of  revetment  has  been  j^ractically  susp 
None  of  that  kind  of  work  is  going  on,  and  none  has  been  going 
a  couple  of  years,  except  what  is  necessary  to  maintain  the 
already  built  in  Lake  Providence  and  Plum  Point  reaches.  Some 
has  been  expended  in  those  reaches  in  the  way  of  repairs  and  n 
nance  of  existing  works.  Nevertheless,  the  work  of  revetment 
always  will  be  one  of  great  importance  on  the  river.  I  do  not  tl 
exaggerate  when  I  sr  y  it  has  reached  a  degree  of  i)erfection  ou  tl 
sissippi  Kiver  which  has  never  been  approached  anywhere  else 
world.  There  have  never  been  anything  like  such  mattresses  laid 
anywhere  else  in  the  world  as  are  now  being  made  on  the  Miss 
Biver.  They  could  not  have  been  made  by  anybody  fifteen  year 
Men  did  not  know  how  to  do  it.  They  could  not  handle  them, 
very  difficult  thing  to  build  a  matttess  1,*J00  feet  long  and  300  fee 
on  the  top  of  the  water  and  load  it  ancl  sink  it  to  the  bottom 
river  in  an  unbroken  and  firm  condition,  frequently  in  the  fa( 
strong  current  and  an  accumulation  of  drift  to  be  watched  and 
care  of.  I  have  been  amazed  at  the  skill,  ingenuity,  and  reson 
the  engineers  in  handling  those  great  structures. 

There  are  points  where  they  must  continue  to  be  used.    For  ins 
at  such  a  point  as  the  bend  above  Mem])his.     Unless  tlie  Hoprfich 
revetment  is  maintained  Memphis  will  become  an  inland  town, 
from  the  river  by  a  bar. 
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Mr.  Nelson.  You  will  still  have  to  use  that  system  to  protect  harbors 
IT  bends  f 

A,  Yes;  and  it  will  still  be  economical  to  do  it  sometimes  in  protect- 
ug  levees.  Where  there  is  an  important  levee  situated  near  a  caving 
l)ank,  and  where,  in  case  you  should  allow  the  levee  to  be  cut  ott',  you 
mnst  throw  oi)en  a  large  extent  of  country  and  go  around  behind  a  lake, 
mi^es  away^  to  build  a  new  line,  it  may  be  much  more  economical  to 
protect  the  levee  by  revetment  than  to  let  it  go  and  build  a  new  one. 
W«^  have  such  a  case  at  Lake  Bolivar,  and  the  commission  has 
recently  built  a  revetment  for  the  same  purpose  at  the  foot  of  Lake 
Providence  reach  to  protect  the  levee  that  lies  in  front  of  Lake  Provi- 
dence. At  Lake  Providence  if  the  present  levee  were  abandoned  it 
Yoald  be  necessary  to  go  behind  the  lake  with  a  levee  and  throw  out 
the  town.  The  Tensas  rises  in  Lake  Providence  and  discharges  down 
the  valley,  and  in  order  to  make  the  new  levee  it  would  be  necessary  to 
Jtot  only  go  around  Lake  Providence,  but  also  to  build  the  levee  across 
the  bed  of  the  Tensas,  which  would  be  a  very  difficult  undertaking;  I 
mppose  not  im|>ossible,  but  very  difficult. 

Another  indispensable  use  of  revetments  is  for  the  prevention  of  cut- 
offs in  places  where  they  would  be  disastrous. 

Mr.  Nelson.  That  is,  where  the  river  cuts  aeross  bends? 

A.  Yes.  The  river  has  a  natural  tendency  to  commit  suicide  occa- 
ionally  by  cutting  off  its  own  neck.  As  the  water  tlows  around  the 
^ends  they  tend  to  deepen  or  extend  inland,  with  increase  of  radius, 
ometimes  with  caving  at  the  neck  of  the  bend,  both  above  and  below, 
liis  action  narrows  the  neck  until  finally,  at  some  high  tlood,  the  water 
;oes  across  the  neck  with  a  buist  and  abandons  the  bend.  Such  a 
change  introduces  a  disturbing  condition  in  that  part  of  the  river  which 
B  highly  injurious.  It  may  be  15  miles  around  the  bend  and  only  a 
[uarter  of  a  mile  across  the  neck.  In  such  a  case  the  fall  of  the  river 
uronnd  the  bend  will  be,  say,  7  feet,  and  the  cut-off  therefore  introduces 
k  fall  of  7  feet  in  a  quarter  of  a  mile,  producing  a  tremendous  increase  in 
'be  velocity  for  a  number  of  miles  above  the  bend  and  a  number  of  miles 
>eloWy  an(l  that  incri^ase  of  velocity  increases  the  caving  action  in  all 
>f  the  bends  that  are  affected  by  it.  So  the  river  goes  immediately  to 
Brork  to  restore  the  length  which  it  lost  by  the  cut-off.  The  length  of 
the  river  is  the  result  of  an  adjustment  between  the  velocity  of  the 
stream  and  the  resisting  power  of  the  bank. 

The  valley  of  the  Mississippi  is  composed  of  alluvial  material,  which 
has,  you  may  say,  a  given  power  of  resistance  to  the  stream.  And 
vhen  its  length  is  such  as  to  reduce  the  velocity  to  that  rate  which  the 
bank  can  stand,  its  condition  is  comparatively  stable.  If  you  increase 
the  velocity,  you  increase  the  caving  action,  and  the  length  is  increased, 
until,  by  inc  ease  of  length,  the  velocity  is  diminished  to  a  point  at 
^hich  the  bank  will  stand  the  impact.  The  river  is  its  own  engineer. 
It  is  like  a  fat  man  going  down  a  steep  hill.  He  dare  not  go  straight 
do\rn;  if  he  should  try  it  he  would  go  headlong  directly.  He  controls 
lisown  momentum  by  zigzagging  down,  just  as  a  railroad  engineer  lays 
©nt  a  track  down  a  mountain  side.  The  river  zigzags  down  the  valley 
in  the  same  way,  and  so,  by  maiutaitiing  its  length,  keeps  its  flow  within 
tbe  limit  at  which  the  banks  can  bear  the  impact  as  well  as  they  do. 
The  commission  has  made  some  careful  studies  on  that  subject,  and  the 
lej^alt  is  to  show  that,  notwithstanding  a  great  number  of  cut  offs  have 
been  made  in  historical  times,  which  would  in  the  aggregate  have 
reclnced  the  length  of  the  river  many  miles,  the  river  has  still,  so  far  as 
ire  can  ascertain,  substantially  the  same  length  that  it  had  a  hundred 
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years  ago.  And  I  do  not  believe  that  anythiug  man  can  do  would  pre- 
vent it  from  having  abont  the  same  length  in  the  long  rnn.  And  so  it 
is  regarded  as  of  importance  to  prevent  cut-offs  in  some  places-^not 
always,  not  everywhere,  but  in  some  places. 

There  are  two  such  places  on  the  river  now.  One  of  these  is  at  tbe 
upper  of  the  three  bends  which  lie  a  short  distance  above  Greenville. 
There  is  at  this  plaee  a  very  remarkable  succession  of  bends.  The  river 
has  been  flowing  around  these  bends  withoat  change,  apparently,  ibr  ft 
great  many  years,  and  we  have  in  them  a  very  stable  channel.  A  ca^ 
off  is  threatened  at  the  upper  one  of  these  bends.  If  that  bend  sboaid 
go,  the  two  below  it  would  inevitably  go  in  very  quick  successioo. 
The  taking  out  of  these  three  bends  would  shorten  the  river  30  miles 
at  least,  and  nobody  can  foresee  the  changes  that  would  result.  They 
would  be  enormous  in  extent,  and  they  would  go  on  for  many  year& 
So  it  has  been  regarded  as  an  important  thing  to  prevent  that  cut  off 
from  taking  place,  and  for  that  purpose  a  revetment  was  built  there 
several  years  ago.  It  has  been  doing  good  servioe«  and  apparently  is 
likely  to  succeed.  Another  place  of  the  same  character  is  just  above 
the  city  of  Natchez.  A  cut-off  is  threatened  there  immediately  above 
the  city  which  would  take  out  (I  do  not  remeinber  exactly)  I  think 
some  fifteen  miles  in  length  of  the  river. 

Mr.  Gatohings.  At  Cowpen  f 

A.  Yes.  I  do  not  know  that  anybody  can  foresee  just  wnat  woold 
happen,  but  it  is  practically  certain  that  one  result  would  be  to  bnild 
up  a  great  bar  in  front  of  Natchez  and  leave  that  city  inland  as  Vicks- 
burg  has  been  left  inland.  For  the  purpose  of  preventing  cut-ofls 
revetments  will  always  be  necessary. 

Mr.  Vest.  How  about  the  Atcbafalaya,  or  the  mouth  of  the  Ked 
fiiverf    Is  there  any  danger  of  a  cut  off  there? 

A.  I  think  not.  The  problem  presented  at  the  Atchafalaya  has  » 
great  many  sides  to  it.  There  was  at  one  time  a  very  keen  apprehen- 
sion that  the  Mississippi  Biver  might  leave  its  channel  at  tbe  month  of 
the  Bed  Biver  and  make  a  cut-off'  or  outlet  for  itself  down  the  Atcha^i^ 
laya  to  tbe  Gulf.  I  suppose  there  are  conditions  under  which  that  wonid 
occur.  But  in  anticipation  of  the  possibility  tbe  commission  a  nnmber 
of  years  ago  made  two  sill  dams  across  the  Atchafalaya  River  nearitd 
head,  intende<l  to  prevent  any  enlargement  of  the  channel  there.  Tbe 
plan  contemplated  tbe  building  of  live  such  dams,  but  only  two  have 
been  built  because  tbey  have  apparently  perfectly  accomplished  the 
object.  In  present  conditions  I  do  not  think  any  transfer  of  the  Mi^ 
sissippi  Biver  discharge  down  the  Atchafalaya  is  at  all  to  be  feared. 

Mr.  Vest.  Senator  Caffrey,  who  lives  on  the  Teche,  says  there  i» 
immediate  danger. 

A.  Well,  I  do  not  think  it  is  so.  I  think  if  he  would  go  up  and  look 
at  the  work  and  study  its  history  for  tbe  last  seven  or  eight  years,  be 
would  be  convinced  there  is  no  danger  of  that. 

Mr.  Vest.  He  says  that  the  flow  into  the  Atchafalaya  is  increasing 
all  the  tim^. 

A.  I  do  not  think  it  is.    If  it  is,  it  is  in  a  very  slight  degree  indeed. 

Mr.  Oatghings.  Have  you  flood  discharges  to  show  in  regard  to  thai 
from  year  to  year! 

A.  Wo  have.  Measurements  have  been  made  there  fh>m  year  to 
year,  and  if  it  is  not  perfectly  safe  now  it  is  capable  of  being  made  so 
by  the  addition  of  one,  two,  or  three  more  sill  dams.  A  sill  dam  well 
made,  with  levees  on  each  side  and  with  adequate  shore  ])rotection  at 
the  ends  of  the  dam,  acts  as  a  perfect  resti'iction  of  tbe  discharge. 
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think  it  is  entirely  possible  to  make  such  a  catastrophe  absolutely  out 
of  the  question.  I  think  the  works  that  are  there  now  have  done  and 
it  and  will  do  it.  The  commission  has  been  ready  all  the  time  to  extend 
those  works,  and  has  not  done  so  simply  for  the  reason  that  there  did 
not  appear  to  be  any  necessity  for  it. 

Mr.  Nelson.  How  many  dredges,  in  your  opinion,  of  such  capacity 
as  the  four  new  ones  you  have  latdy  built,  would  be  necessary  and 
requisite  to  maintain  a  navigable  channel  at  high  water,  from  Cairo  to 
the  Head  of  the  Piisses,  and  what  would  be  the  cost  of  such  dredges 
and  the  cost  of  the  operation  and  maintenance  of  them  f 

A.  It  has  been  estimated  by  the  engineers  of  the  commission  that  a 
fleet  of  nine  dredges  would  be  sufficient  to  do  the  work  fi:om  Cairo  to 
Vicksburg. 

Q.  Below  that  it  would  not  be  necessary! — A.  Below  that  no  calou- 
latioDs  were  mskle,  although  I  think  there  must  be  provision  made  for 
some  work  below  Vicksburg.  Some  bars  have  developed  there  within 
receut  years  that  constitute  an  obstruction  to  navigation,  and  one  of 
those  bars,  known  as  Fords  Crossing,  has  been  operated  upon  by  the 
Ram  (which  is  the  Bed  Biver  dredge  boat  that  I  spoke  about),  and  I 
think  it  will  be  necessary  in  the  future  to  be  prepared  to  do  some  work 
below  Vicksburg,  but  the  amount  will  not  be  very  large. 

My  own  impression  about  it  is  (although  that  is  a  point  that  other 
members  of  the  commission  are  better  qualified  to  judge  of  than  I  am) 
that  we  ought  to  have  something  more  than  that.  I  think  that,  in 
order  to  get  at  the  work  early  enough  and  prosecute  it  rapidly  euough 
to  keep  a  depth  of  8  feet  right  along,  there  ought  to  be  two  or  three 
more  aredges  built  and  within  reach.  If  I  were  myself  called  upon  to 
name  the  number  necessary,  I  should  put  it  at  twelve  rather  than  nine, 
although  our  former  calculations  were  based  on  nine.  These  dredges 
oost  from  $100,000  to  $125,000  apiece,  according  to  their  construction, 
and  the  expense  of  operating  them  is  about  $50,000  each  for  the  season, 
or  a  little  less  than  that. 

Mr.  Nblson.  Then  ten  dredges  wocUd  cost  about  a  million  and  a 
quarter  f 

A.  Yes,  sir. 

Hr.  Nbi£ON.  And  the  annual  expense  of  operating  them  would  b# 
half  a  million? 

A.  Yes,  sir. 

Ur.  Nblson.  That  would  be  a  fair  statement? 

A.  That  would  be  a  fair  statement;  yes,  sir. 

Examined  by  Mr.  Vest  : 

Q.  Fifty  thousand  dollars  each  is  the  amount  allowed  for  the  two 
dredges  in  the  Mississippi  now  and  one  in  the  Ohio,  is  it  not? — A.  There 
has  Dot  been  any  specific  allowance  of  that  kind  made.  The  estimate 
made  by  the  commission  was  that  the  expense  for  the  maintenance  ot 
the  seven  dredges  would  reach  about  $350,000  per  annum. 

Q.  But  is  there  not  an  appropriation? — ^A.  No;  there  has  been  no 
appropriation  of  a  specified  sum  per  annum. 

Q.  I  am  very  much  misinformed,  then.  My  recollection  is  that  there  is» 
an  appropriation  of  $50,000  for  each  of  these  dredging  boats — one  on 
the  Ohio,  two  on  the  Mississippi,  and  that  there  is  no  appropriation  for 
the  dredge  boat  on  the  Missouri. — ^A.  I  think  you  refer  to  snag  boats, 
Seuator. 

Mr.  Vest.  Yes;  that  is  so. 

The  Witness.  The  estimate  of  the  cost  of  running  the  dredge  boats 
is  about  $6,000  per  month,  so  the  amount  per  annum  would  depend 
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upon  the  duration  of  the  low- water  season  and  the  amount  of  work  to 
be  done,  but  I  should  say  that,  for  all  the  expense  of  operation,  care, 
and  all  that  sort  of  thing,  the  cost  would  be  within  $50,000  per  aiinnm 
for  each  boat.  The  commission  have  now  six  ready  for  use  and  another 
one  in  process  of  construction,  and  means  enough,  I  believe,  to  finish  iU 
and  that  will  exhaust  the  resources  of  the  commission. 

Q.  You  m ade  one  statement,  J udge  Taylor,  that  impressed  me  greatly. 
I  noticed  in  the  last  two  reports  of  the  commission  precisely  the  same 
statement,  although  not  as  strongly  as  you  made  it,  and  that  ivS  that  it 
is  now  the  unanimous  opinion  of  the  commission  that  the  two  in.strn 
mentalities  to  be  relied  on  for  the  improvement  of  the  navigation  of  the 
river  are  revetment  and  dredging,  and  that,  save  in  exceptional  caWvS 
(where  there  is  a  wide  bar,  for  instance),  the  contraction  works  need 
not  be  used.  Am  I  right  about  thatf — A.  You  are,  so  far  as  the  con 
traction  works  are  concerned. 

Q.  Now,  is  that  not  a  wide  departure  from  the  original  theory  on 
^hich  the  improvement  of  the  river  was  undertaken  f  For  instance^  yon 
state  (and  I  have  no  doubt  of  the  truth  of  your  statement)  that  the  com- 
mission originated  in  the  success  of  the  jetty  work  at  the  mouth  of  tlie 
river,  which  was  based  absolutely  and  almost  entirely  on  the  jetty  or 
contraction  system.  Now,  is  this  not  an  abandonment,  practically,  of 
the  great  fundamental  basic  fact  on  which  all  this  system  was  inaagu- 
rated  and  upon  which  Captain  Eads  based  the  claims  for  his  jetty  work, 
which  did  succeed!  In  other  words,  if  I  understand  you  (and  1  do  Dot 
want  to  do  an  injustice  to  the  commission),  say  you  have  a  bank  upon 
one  side  of  the  river  which  requires  revetment;  it  is  crumbling  and 
giving  way,  and  you  can  only  secure  its  stability  or  permanence  by  revet- 
ment; you  then  construct  your  revetment  works.  Now,  having  made 
an  artificial  bank  there  which  will  resist  the  action  of  the  water,  you 
have  on  the  other  side  no  necessity  for  revetment,  but  do  you  not  still 
have  to  contract  the  volume  of  water  so  as  to  enlarge  the  scouring 
power  of  the  river  ?  Why  is  it,  when  you  have  simply  revetted  one  bank 
of  the  river,  that  you  give  up  this  principle  of  contraction  I — A.  I  do  not 
consider  that  the  view  the  commission  has  taken  of  that  part  of  the 
work  is  any  abandonment  of  the  theory.  I  think  it  is  in  entire  harmony 
with  the  theory.  It  is  simply  a  change  in  detail  in  resi)ect  of  the 
engineering  works  necessary  to  accomplish  the  result. 

The  river  in  most  cases  naturally  seeks  to  flow  along  the  concave 
side  of  the  bend.  There  may  be  a  wide  space  of  bar  opposite  the  bank 
at  that  point,  but  in  most  cases  the  greatest  velocity  of  the  stream  is 
around  the  concave  side  of  the  bend;  and  if  the  bank  is  held  ajrainst 
erosion,  so  that  the  river  is  compelled  to  maintain  one  path,  it  will 
deepen  itself  and  maintain  its  channel,  without  reference  to  the  width 
of  the  bar  which  may  lie  on  the  convex  side  of  the  bend.  Furthermore, 
the  difficulty  which  arises  as  to  the  obstructions  to  navigation  con- 
sists in  the  formation  of  bars  at  the  crossings.  The  material  of  which 
tliese  bars  are  made  comes  mostly  from  the  caving  of  the  banks  in  the 
bends  immediately  above.  If  by  revetment  of  those  bends  you  stop 
that  caving,  you  cut  off  the  supply  of  material  out  of  which  the  bars 
are  made.  And  if  there  were  a  complete  system  of  revetment  from 
head  to  foot  of  all  thebends,  so  that  the  caving  would  be  substantially 
stopped,  the  material  out  of  which  the  bars  are  built  would  be  to  a  large 
extent  exhausted.  The  cases  in  which  contraction  works  are  necessary 
are  those  in  which  the  river  will  not  of  its  own  choice  take  a  position 
next  to  a  revetment.  If  the  situation  of  the  river  be  such  that  the  river 
will  at  one  time  take  a  position  in  one  part  of  its  channel,  and  ^^ 
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>ther  time  in  another,  it  may  be  necessary  to  exclude  it  from  that 
t  of  the  channel  which  you  do  not  wish  it  to  occupy.  But  expen- 
se has  shown  that  those  are  the  exceptional  cases;  that  the  rule  is 
kt  the  river  will  follow  the  bend  next  the  caving  bank,  then  cross 
5r  and  follow  the  next  bend  along  the  bank,  and  so  on  down.  That 
;he  rule.  And  where  that  is  the  case,  if  you  hold  the  caving  bank, 
1  can  safely  let  the  river  do  as  it  likes  over  the  bar. 
}.  In  other  words,  you  do  away  with  the  necessity  of  any  contraction 
rks,  largely! — A.  Yes;  they  are  found  to  be  comparatively  unim- 
*tant. 

tfr.  Nelson.  You  mean  opposite  the  revetment  work. 
i.  Opposite  the  revetment  work  they  are  comparatively  unimportant, 
at  is  not  at  all  an  abandonment  of  the  theory  of  contraction.    Expen- 
se has  disclosed  that  in  order  to  obtain  the  contraction  you  do  not 
lally  need  the  contraction  works. 

J.  Would  it  not  make  assurance  doubly  sure,  though,  if  contraction 
)ald  be  added  even  to  revetment?  That  is  to  say,  is  it  not  always 
:ter  to  increase  the  scouring  power  of  the  river!  You  can  not  have 
►  much  of  that,  can  you! — A.  No, 

J.  I  am  not  now  arguing  against  revetment.  I  believe  in  revetment, 
the  jetty  system,  and  in  dredging,  all  three  of  them.  And  then  1 
Ilk  we  have  a  very  difficult  problem.-^A.  Yes;  no  doubt. 
3.  But  your  statement  was  very  strong,  and  involved  (it  seemed  to 
)  the  reliance  of  the  commission,  save  in  these  exceptional  cases, 
on  two  of  these  instrumentalities,  leaving  out  the  third;  in  other 
rds,  that  you  rely  upon  revetment  and  dredging. — A.  That  conclu- 
n  has  been  reached  as  the  result  of  experience.  Contraction  works 
ve  been  actually  found  to  be  of  such  secondary  importance  that  it 
8  been  considered  wise  to  devote  the  money  to  revetments  rather  than 
contraction  works,  as  a  rule. 

Examined  by  Mr.  Nelson  : 

ij.  As  I  understand,  the  drift  of  your  testimony  is,  not  that  you  do 
t  consider  in  all  cases  that  the  contraction  system  is  obsolete,  but 
•»t  where  you  have  the  revetment  work  opposite  those  works  contrac- 
n  work  is  not  necessary! — A.  It  is  usually  not  necessary. 
^.  That  where  contraction  work  is  necessary  is  in  reaches  of  the  river 
lere  it  expands  on  both  sides  and  does  not  tend  to  undermine  some 
rticularbendof  the  river! — A.  Take  a  condition  like  this:  You  have 
metimes  a  stretch  of  river  a  number  of  miles  long,  say  5  or  10  miles 
lose  are  rare,  but  you  have  some  such  cases),  where  the  channel  is 
actically  straight,  and  where  the  width  between  banks  is  excessive, 
may  be  2  or  3  miles,  and  the  space  is  occupied  by  a  broad,  flat  bar, 
d  the  river  will  at  low  water  sometimes  drop  into  one  place  in  the 
r  and  sometimes  into  another.    In  such  a  case  as  that  you  must  shut 

e  river  out  of  a  part  of  that  bar 

Q.  And  there  it  is  wholly  contraction  work! — A.  There  you  must 
ve  contraction  work. 

ij.  And  revetment  work  does  not  enter  into  the  case  there! — A.  Yes, 
Ices.  In  such  a  reach  as  that  your  scheme  of  improvement  begins  by 
ing  out  a  new  path  for  the  river,  which  shall  embrace  normal  curves 
flow.  In  every  such  case  the  object  is  to  make  the  river  crooked; 
\t  is  to  say.  to  introduce  into  its  channel  a  curvature  which  corre- 
)nds  to  its  best  flow,  to  imitate  those  parts  of  the  river  where  nature 
i  done  her  best  work.  A  very  little  study  of  the  Mississippi  Kiver 
>W8  that  those  parts  of  the  river  which  are  most  permanent,  which 
re  the  best  channel,  are  those  parts  where  one  curve  succeeds 
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another  in  regular  order;  and  in  a  long,  broad,  straight  reach.the  fiist 
reqnisite  is  to  map  out  a  path  of  normal  curvature  for  the  channel.  la 
order  to  make  it  take  that  channel,  you  must  build  contraction  works 
on  those  parts  of  the  bar  from  which  you  want  to  exclude  the  water, 
and  revetment  works  in  those  parts  of  your  new  channel  where  you 
want  to  create  a  bend.  And  I  have  always  thought  that  the  £r8t 
indispensable  requisite  of  success  in  those  engineering  works  was  to 
succeed  in  laying  out  a  normal  path  for  the  river  through  the  disturbed 
reach.  The  conditions  in  such  case  are  precisely  like  those  I  spoke  of 
with  respect  to  cutting  a  channel  across  a  bar.  You  must  give  the 
river  a  path  which  accords  with  its  natural  laws  of  flow  or  you  can  not 
do  anything  with  it. 

It  has  always  seemed  to  me,  from  the  time  I  had  been  two  or  three 
years  in  contact  with  the  work,  that  its  final  success  would  depend 
upon  success  in  that  particular.  I  had  a  hope  that  through  these  dis- 
turbed reaches  the  river  might  be  made  to  assume  a  normal  curvature 
of  flow,  and  establish  itself  in  such  a  path,  and  that  it  would  be  con- 
tent to  flow  in  that  channel  and  quit  its  attacks  on  its  banks.  That  is 
what  we  find  in  the  best  parts  of  the  river.  It  is  not  by  any  means 
true  that  the  greater  part  of  the  channel  of  the  Mississippi  River  is 
bad.  The  greater  part  of  it  is  good — good  all  the  year  round.  Tbe 
obstructing  bars  are  confined  .to  certain  places,  are  mostly  found  in 
groups,  and  their  actual  length  is  trifling  compared  with  the  total 
length  of  the  river.  And  those  places  where  the  river  follows  a  sym- 
metrical series  of  curves,  one  aft«r  the  other,  are  the  places  where  tne 
channel  is  stable  and  where  the  low- water  channel  is  always  good. 

Mr.  CATcniNGS.  How  many  of  those  bars  are  supposed  to  exisi 
between  Cairo  and  Vicksburg? 

A.  About  forty,  all  together.  And  the  first  task  of  the  commission 
in  its  work  was  to  study  those  features  of  the  river,  and  to  try  to  lay 
out  through  these  disturbed  reaches  a  curved  path  that  would  fit  the 
natural  flow  of  the  river.  In  the  Plum  Point  Beach  we  appeared  to 
have  succeeded  in  that  respect.  In  that  reach  the  river  dropped  into 
the  path  that  was  laid  out  for  it,  and  was  apparently  contented  there, 
and  flowed  down  that  path  for  many  years  easily  and  naturally,  and  it 
seemed  to  me  that  we  had  solved  the  problem  there  perfectly. 

On  the  other  hand,  in  the  Lake  Providence  reach  the  river  was  never 
satisfied  with  its  channel;  it  always  appeared  to  me  that  we  had  missed 
it  there,  that  we  had  not  succeeded  in  laying  out  a  true  path  for  tbe 
river's  flow.  The  river  in  the  Lake  Providence  reach  w^as  always 
attacking  its  revetments.  We  got  a  good  channel  and  kept  it,  but 
there  was  a  great  deal  more  difticulty  at  Lake  Providence  in  maintain- 
ing the  works  permanently  than  there  was  at  Plum  Point.  And  my 
faith  in  the  permanence  of  those  works  was  greatly  shaken  in  later 
years  mainly  from  the  fact  that,  owing  to  changes  that  took  place  in 
the  river  above  the  Plum  Point  reach,  it  began  to  attack  its  works  in 
that  reach  and  to  exhibit  an  impatience  with  the  restraint  which  bad 
been  put  upon  it.  I  think  there  is  no  doubt  of  the  general  truth  of  the 
proposition  that  a  successful  improvement  of  the  river  throughout  it^ 
whole  course  would  depend,  fundamentally,  upon  a  wise  adaptation  of 
the  curvature  of  the  channel  to  the  natural  laws  of  flow  which  control 
it;  and  I  never  did  expect  that  this  kind  of  improvement  would  prove 
a  permanent  success  unless  that  part  of  it  succeeded.  I  thought  that 
if  we  could  get  the  river  trained  in  a  line  of  flow  which  was  in  harmony 
with  its  own  laws  it  would  give  up  the  struggle,  and  that  the  workis 
could  be  maintained  within  practicable  limits  of  cost  and  we  ooiil<i 
secure  a  permanently  improved  channel;  and  I  think  very  much  so  ysb 
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Mr.  Oatghings.  Was  it  eyer  contemplated^  Judge,  that  there  should 
)e  any  general  use  of  contraction  works ;  or,  rather,  was  it  not  accordin  g 
JO  the  original  plan  that  these  contraction  works  should  only  be  used  in 
bhe  very  wide  places,  so  as  to  reduce  the  width  to  about  3,000  feett 

A.  It  never  was  contemplated  to  use  them  everywhere.  It  was  con- 
templated to  use  them  only  where  it  was  thought  they  would  be  neces- 
sary in  order  to  reduce  the  width  to  about  3,000  feet.  And  the  only 
reason  a  different  conclusion  was  reached  was  that,  as  the  work  pro- 
gressed and  as  experience  accumulated  the  contraction  works  were 
found  to  be  less  and  less  necessary  for  that  end,  and  the  revetment 
works  were  found  to  be  more  and  more  necessary.  It  was  simply  a 
question  of  the  relative  importance  of  the  two  kinds  of  work,  and  that 
oame  out  purely  as  the  result  of  experience. 

Examined  by  Mr.  Vest  : 

Q.  But  there  are  places  where  you  could  use  those  contraction 
works  t — A.  Certainly  there  are.  I  think  now  that  if  the  commission 
were  set  to  work  to  improve  a  place  like  Plum  Point  reach,  under 
exactly  the  conditions  which  obtained  there  at  that  time,  that  it  would 
put  in  contraction  works;  I  think  it  would  have  to. 

Q.  You  never  could  have  gotten  rid  of  Horsetail  Bar  without  con- 
traction works! — A.  I  have  no  doubt  of  that. 

Q.  And  that  splendid  piece  of  work  below  Jefferson  Oity,  on  the 
Missouri  Biver,  never  could  have  been  done  without  itf — A.  I  think 
that  is  very  likely. 

Q.  They  had  to  use  both  contraction  works  and  revetmentf — A.  But 
that  conclusion,  Senator  Vest,  entered  into  this  work,  I  may  say,  mostly 
in  this  way:  In  my  estimate  for  the  probable  cost  of  a  complete 
improvement  from  Cairo  down,  it  was  considered  that  the  places  where 
contraction  works  would  be  necessary  were  not  numerous  and  that  the 
expense  would  consist  mostly  in  the  cost  of  the  revetments,  and  so  the 
estimate  that  was  submitted  in  the  last  report  of  the  commission  was 
one  based  upon  the  cost  of  revetment  works,  and  no  attempt  was  made 
to  make  a  detailed  estimate  of  the  cost  of  contraction  works.  It  was 
considered  that  by  including  in  the  estimate  the  cost  of  a  continuous 
revetment  of  all  the  bends  that  an  approximate  idea  would  be  obtained 
of  the  probable  cost  of  the  work. 

Q.  Now  do  not  understand  me,  Judge  Taylor,  as  objecting  to  revet- 
ment. I  ai)preciate  the  reasons  for  it.  But  I  must  say  it  seemed  to  me 
pretty  strong  language  in  the  report  of  the  commission,  and  that  you 
used  today,,  and  it  gave  me  the  impression  that  you  thought  the  con- 
traction works  should  be  practically  abandoned.  I  think  it  would  have 
been  better  to  have  stated  the  importance  of  revetment,  and  at  the 
same  time  have  left  that  contraction  matter  alone,  because  you  have  to 
iise  it  in  certain  places  and  can  not.  do  without  it. — ^A.  There  is  no 
donbt  about  that.  Major  Harrod  tells  me  (a  fact  that  I  had  lost  sight 
of)  that  in  the  estimate  that  was  made  there  was  included  the  amount 
of  one  hundred  thousand  dollars  for  each  of  thirty  bars.  There  were 
&bont  forty  bars,  and  that  estimate  was  made  on  the  theory  that  in 
thirty  of  those  more  or  less  contraction  work  would  be  necessary,  and 
^e  allowed  a  hundred  thousand  dollars  for  each,  making  three  million 
dollars  for  contraction  works. 

Mr.  Nelson.  Please  state  to  the  committee  from  what  cause  came 
^6  great  floods  of  the  Mississippi  Biver,  and  then  please  state  what 
Wee  work  has  been  done  by  the  commission,  the  efiect  of  that  work 
in  repressing  and  restraining  Hoods,  preventing  overflows,  and  also  the 
QfTect  of  that  levee  work  upon  the  navigability  of  the  river.    Give  a 
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full  history,  as  far  as  you  can,  of  the  levee  work  that  has  been  done  by 
the  Government,  and  state  as  far  as  you  can  what  work  of  that  kind 
has  been  done  by  State  or  local  authorities,  the  probable  result  of  a 
continuance  of  the  work,  and  the  cost  of  the  same. 

A.  The  Lower  Mississippi  River  (by  which  I  mean  that  part  lyinj 
below  Cairo)  receives  its  water  from  five  great  rivers,  each  having  iti 
own  watershed  and  lying  in  different  latitudes  and  subject  to  diflereni 
climatic  conditions.  The  Missouri  is  fed  from  a  vast  watershed  lying 
in  the  northwestern  part  of  the  great  valley.  The  Upper  Mississipp 
conies  down  from  the  north,  the  Ohio  from  the  northeast,  and  it«  greal 
tributaries — the  Cumberland  and  the  Tennessee — from  the  southeast 
These  rivers  rise  in  regions  which  differ  very  much  from  each  other  is 
the  amount  of  their  rainfall  and  the  time  when  their  ordinary  floodf 
occur. 

The  Tennessee,  Cumberland,  and  Ohio  have  their  head  waters  in  the 
Appalachian  Range  of  mountains,  and  come  across  a  great  intenne 
diate  valley  over  the  whole  of  which  there  is  a  very  considerable 
rainfall.  Their  floods  are  likely  to  occur  early  in  the  season,  any  time, 
in  fact,  after  the  first  of  January.  The  tloods  of  the  Upper  Mississippi 
and  of  the  Missouri  are  likely  to  occur  a  good  bit  later  in  the  seavson. 
The  total  amount  of  water  contributed  by  the  Ohio,  Cumberland,  and 
Tennessee  considerably  exceeds  that  contributed  by  the  other  two. 
I  do  not  know  that  I  can  state  the  exact  proportions,  but  my  remem- 
brance is  that  the  discharge  of  the  Ohio  at  Cairo  reaches  from  60  to 
65  per  cent  of  the  whole.  The  disastrous  floods  of  the  lower  river 
usually  come  mostly,  I  should  say,  from  the  Ohio,  with  an  augmentation 
from  the  Arkansas  and  Red  rivers,  which  also  have  their  head  wateu 
in  comparatively  low  latitude.  These  combinations,  however,  are 
somewhat  uncertain,  and  occasionally  there  is  a  flood  to  which  all  the« 
tributaries  contribute  in  considerable  degree.  I  do  not  know,  however, 
that  any  disastrous  flood  ever  occurred  without  a  contributing  flood  oi 
the  first-class  from  the  Ohio.  The  valley  of  the  river  from  Cairo  down 
is  made  up  entirely  (with  the  exception  of  some  spurs  of  Crowley't 
Ridge  which  cut  across  it)  of  alluvial  deposit  brought  down  by  thea 
five  streams.  There  was,  no  doubt,  at  one  time  a  gulf  or  arm  of  th( 
sea  extending  to  Commerce,  a  point  a  few  miles  above  Cairo.  At  th( 
present  time,  the  greatest  amount  of  deposit  brought  down  comes  fron 
the  Missouri.  The  Ohio  and  Upper  Mississippi  have  apparently  erode( 
their  channels  down  to  such  rocky  or  gravelly  dex)0sits  as  give  substao 
tially  clear  water. 

The  Missouri  appears  to  be  still  in  an  unstable  condition  and  going  oi 
with  the  process  of  erosion  with  great  activity.  The  process  of  building 
up  the  lower  valley  is  one  of  overflow  and  deposit.  The  capacity  of  th( 
water  to  carry  sediment  dei)€nds  on  its  velocity.  In  a  state  of  nature 
the  banks  of  the  river  are  cov^ere'd  with  a  dense  growth  of  trees,  under 
brush,  cane,  and  vines,  and,  as  the  overflowing  water  travels  throogli 
these  obstructions,  its  velocity  is  reduced  and  it  drops  its  sediment 
A  few  miles  back  from  the  bank  the  overflow  water  becomes  compara 
tively  clear.  The  result  is  that  lands  nearest  the  bank  of  the  river  art 
built  up  most  rapidly,  and  the  surface  slopes  away  from  the  bank  toward 
the  swamps.  Tliere  is  evidence  that  in  the  process  of  this  work  tb< 
river  has  shifted  its  channel  from  place  to  place  in  the  valley.  Id  ^ 
state  of  nature  a  great  flood  no  doubt  covered  the  whole  alluvial  valley 
which  has  an  area  of  nearly  30,000  square  miles,  and  traveled  down  t< 
the  sea  very  slowly.  The  escape  of  the  water  over  the  bank  was  there 
fore  in  a  thin  sheet,  probably  not  more  than  a  foot  or  two  in  depth  at  tb* 
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bank.  The  settlement  of  the  country  began  about  a  hundred  and  fifty 
years  ago  at  Xew  Orleans.  It  was  then  a  comparatively  easy  thing  to 
restrain  the  water  for  a  limited  area  on  the  bank  by  means  of  a  levee. 
I  do  not  know  of  any  authentic  records  on  the  subject,  but  T  fancy  that 
the  linst  levees  did  not  need  to  be  more  than  3  or  4  feet  high  to  aiford 
entire  protection. 

The  settlements  advanced  up  the  river  very  slowly,  and,  as  they 
advanced,  the  levees  were  extended  upstream,  and  as  the  levees  were 
extended  they  caught  more  and  more  of  the  overflow  and  brought  it 
within  the  channel  necessarily;  and  as  they  thus  increased  the  volume 
of  water  passing  down  within  the  channel  they  had  to  make  their 
levees  higher  and  higher;  and  that  process  has  continued  from  thai 
day  to  this.  The  levees  have  been  extended  upstream,  and  as  they 
have  been  extended  they  have  gathered  more  and  more  of  the  dis- 
charge into  tbe  main  channel,  and  have  necessarily  been  made  higlier 
and  higher.  The  commission  received  its  first  appropriation,  wliich 
was  only  $1,000,000,  in  1881, 1  think.  In  the  following  year  was  the 
most  disastrous  flood  known  in  the  history  of  the  levees.  They  were 
not  in  a  very  good  condition  to  receive  it.  They  had  suffered  great 
dilapidation  during  the  war,  and  the  people  had  just  fairly  gotten 
under  way  in  the  work  of  their  restoration  when  that  flood  came  and 
nearly  destroyed  the  entire  system.  It  made  an  immense  number  of 
crevasses  and  flooded  almost  the  whole  alluvial  valley. 

The  ])lan  of  the  commission  originally  reported  to  Congress  contem- 
plated the  restraint  of  the  floods  as  one  of  the  means  for  improving 
the  channel  for  navigation.  It  was  considered  that,  as  the  Mississip])i 
Kiver  makes  its  own  channel  and  must  always  continue  to  make  it,  and 
as  it  makes  it  by  the  sole  agency  of  scour,  it  would  do  that  work  most 
effectively  by  being  concentrated  in  the  highest  possible  degree.  The 
power  of  the  river  to  scour  its  channel  increases  with  its  velocity,  and 
it  was  considered  to  be  as  necessary  for  the  final  improvement  of  the 
channel  to  control  the  high -water  discharge  as  to  control  the  low- water 
discharge;  and  this,  it  was  thought,  could  be  done  in  no  other  way 
than  by  the  extension  of  the  levee  system. 

According  to  my  remembrance  there  was  no  allotment  ma<le  for  the 
construction  of  levees  from  the  first  appro) triat ion.  That  was  very 
largely  expended  in  the  bailding  of  the  great  plant  which  was  neces- 
sary in  order  to  begin  the  work  of  channel  improvement.  The  Recosul 
appropriation  was  a  large  one,  amounting,  I  think,  to  (4,123,000.  That 
reached  the  hands  of  the  commission  for  allotment  just  after  the  great 
destruction  of  the  flood  of  1882,  and,  as  I  remember,  a  million  three 
hundred  thousand  dollars  of  that  appropriation  was  allotted  to  tlie 
repair  of  levees.  In  undertiiking  that  work  the  commission  proceeded 
Diwn  t^e  theory  that  it  was  a  work  which  was  partly  for  the  benefit  of 
tbe  adjoining  land  owners,  and  partly  for  the  benefit  of  the  whole 
nation,  in  its  contributing  effect  upon  the  improvement  of  the  channel. 
By  the  early  appropriation  laws  no  authority  was  given  to  the  comniis- 
Bion  to  expend  any  part  of  the  money  in  the  construction  or  repair  of 
Wees  for  the  purpose  of  protecting  lands  from  overflow.  We  were 
pDly  allowed  to  make  such  exi>enditure  in  cases  where  it  woald,  in  our 
judgment,  contribute  to  improvementof  the  channel.  That  partof  the 
channel  which  lay  below  Ked  River  was  not  in  need  of  improvement 
for  navigation.  That  part  of  the  channel  which  lay  al)Ove  Mempliis 
^as  in  need  of  improvement,  but  there  were  few  existing  levees  the^re 
and  the  riparian  communities  were  not  in  condition  to  render  any 
distance.    It  was  also  a  disputed  question  as  to  whether  the  restraint 
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of  the  floods  by  levees  would  effect  an  improvement  in  the  channeL 
ni>on  that  subject  there  was  a  difference  of  opinion  among  the  members 
of  the  commission.  Some  members  of  the  commission  were  of  the 
opinion  that  the  restraint  of  the  floods  by  levees  played  such  an  insig- 
nificant part  in  the  improvement  of  the  channel  that  it  was  not  woitii 
while  to  expend  any  money  for  that  purpose  at  all. 

Mr.  Gatching-s.  By  the  channel,  Judge,  you  mean  the  low-water 
channel? 

A.  The  low-water  channel.  But  the  majority  of  the  commission  was 
always  of  the  other  opinion.  Through  all  the  changes  of  its  member- 
ship it  was  always  the  judgment  of  a  majority  of  its  members  that  tbe 
restraint  of  the  floods  was  essential  to  a  complete  improvement  of  the 
channel  for  navigation.  It  was  considered  desirable  to  get  some  en- 
dence  on  this  point,  if  x>ossible,  and  to  that  end  the  first  object  of  tbe 
commission  was  to  secure  a  closure  of  the  Yazoo  front.  There  was  in 
that  basin  a  large  population,  an  effective  local  organization,  and  tbe 
basis  of  a  levee  system  of  considerable  extent  and  value.  And  there 
was  along  that  front  a  considerable  amount  of  bad  navigation.  It  was 
consider^  that  the  complete  closure  of  the  Tazoo  front  would  throf 
some  light  on  the  question.  From  all  these  reasons  taken  together,  tbe 
first  effort  of  the  commission  was  to  secure.by  cooperation  with  tbe 
local  authorities,  a  complete  closure  of  the  Yazoo  front.  Next  after 
that  the  commission  directed  its  efforts  to  complete  the  closure  of  tbe 
Tensas  front.  By  the  words  "Tensas  front  ^  I  mean  that  part  of  the 
bank  which  flanks  the  Tensas  Basin,  extending  from  Arkansas  City  to 
the  mouth  of  the  Bed  River. 

In  the  allotments  for  levees  in  both  parts  of  the  river  the  commit 
sion  uniformly  proceeded  upon  the  i)rinciple  of  allotting  most  to  thOvse 
who  helped  themselves  most.  Tbe  inducement  was  constantly  held 
out  that  wherever  the  citizens  would  do  the  most  toward  the  construc- 
tion of  their  own  levees  the  commission  would  extend  its  aid  first 
The  response  of  the  citizens  to  these  offers  was,  as  a  rule,  very  heavj 
and  very  effective.  I  have  reason  to  know  that  they  taxed  themselves 
to  the  utmost  limit  of  endurance.  By  this  sort  of  cooperation  tJie 
levees  on  the  Yazoo  front  and  Tensas  front  were  brought  to  a  consider- 
able degree  of  perfection. 

Mr.  Nelson.  Will  you  please  state  in  this  connection  the  lengths  of 
the  respective  levees,  and  their  general  size  and  characteristics! 

A.  Those  two  lines  are  about  300  miles  long  each.  The  bamns  are 
very  remarkable  in  their  geographic  conformation.  From  the  fact  to 
which  I  have  alluded  that  the  dex>osits  of  the  river  are  most  active 
immediately  adjacent  to  its  banks,  it  follows  that  the  fronts  of  these  great 
basins  are  higher  than  the  anterior  of  them,  so  that  the  natural  <&aio- 
age  of  the  areas  embraced  in  them  is  not  into  the  river  laterally,  as  » 
man  would  naturally  expect,  but  down  the  interior  of  the  basin  to  its 
foot.  The  drainage  of  the  Tazoo  Basin  is  all  finally  gathered  into  tbe 
Yazoo  River,  which  discharges  where  the  hills  come  out  to  the  rirer 
just  above  Y  icksburg.  The  Tensas  Basin  ends  at  Bed  Biver.  There  is 
no  physical  dividing  line  between  the  Tensas  Basin  and  the  Atebafalay* 
Basin  below  it.  During  the  development  of  the  work  on  these  two 
fronts  the  Government  extended  comparatively  little  aid  to  the  build- 
ing  of  levees  below  Red  River. 

This  was  in  consequence  of  the  restriction  contained  in  the  law, 
that  money  should  be  ex|)ended  for  the  construction  of  levees  only 
where  it  would  contribute  to  the  improvement  of  the  low-water  chaanel 
for  navigation,  and  as  the  low -water  channel  below  Red  River  was  not 
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of  improvement,  the  commission  was  not  able  to  extend  much 
he  work  of  the  levee  building  there.  A  small  contribution  was 
J  an  early  day  for  the  closure  of  an  old  crevasse  at  Bonnet  Carre. 
IS  done  very  largely  to  form  a  basis  of  observation  as  to  the 
f  the  closure  of  a  crevasse  upon  the  discharge  capacity  of  the 
I  below  it.  There  was  also  some  allotment  made  for  the  closure 
Df  two  old  crevasses  which  were  not  far  below  Red  Eiver.  The 
^as  that  a  very  heavy  burden  was  cast  upon  the  levees  below 
ver  by  the  repair  and  building  up  of  the  line  above  Red  River 
'j  any  assistance  from  the  Government  to  the  communities  below 
ver. 

Kelson.  You  mean  by  that  that  the  construction  of  the  Tensas 
zoo  levees  aggravated  the  situation  below? 
eSa 
S^ELSON.  Necessitating  the  building  of  higher  and  stronger 

es.    But  the  appropriations  made  by  Congress  were,  after  a 

ilieved  of  that  condition,  and  the  commission  was  empowered 

law  to  regard  the  protection  of  lands  from  overflow  as  a  distinct 

lependent  object  to  be  attained;  and  since  then  the  allotments 

repair  of  levees  have  embraced  the  country  below  Red  River 

with  that  above.    In  this  way  the  work  has  been  extended  up- 

the  last  basins  of  which  closure  has  been  undertaken  being  the 

>f  White  River  and  the  Arkansas  River  and  a  portion  of  the 

ncis  front.    The  work  on  the  8t.  Francis  front  was  postponed  to 

;,  for  two  reasons.    One  was  that  the  inhabitants  of  that  basin 

ithout  any  effective  organization  or  means  of  contributing  to 

*k  themselves,  and  the  other  was  that  it  was  considered  that  the 

of  that  basin  would  throw  an  increased  burden  ux)on  the  levees 

ind  that  it  ought  not  to  be  done  until  they  had  reached  adevel- 

in  height  and  strength  which  would  probably  enable  them  to 

he  strain. 

Kelson.  You  stated,  in  speaking  of  your  revetment  work,  that 
t  to  have  been  begun  above  and  gone  down,  did  you  not? 
es. 

i^EiiSON.  Now,  how  is  it  in  respect  to  the  levee  work!    It  ought 
1  below  and  go  upstream,  had  it  not? 

'the  valley  were  an  unoccupied  country  and  there  were  no  prop- 
crests  to  be  considered,  I  do  not  know  but  I  would  begin  the 
it  the  upper  end,  too.  But  the  contrary  is  the  fact.  The  lower 
'  is  densely  populated,  and  the  most  valuable  proi)erty  and  the 
M>pulation  are  along  the  lower  part  of  it.  That  fact  made  it 
ble,  consistently  with  principles  of  justice  and  fair  dealing,  to 
iTwise  than  build  the  levees  from  below  up.  The  destructive 
r  floods  in  the  upper  reaches  of  the  river  is  not  increased  by  hav- 
ees  below,  while  the  destructive  effect  below  would  be  greatly 
?d  by  having  levees  above  and  none  below. 
fELSON.  Or  with  insutHcient  levees  below  ? 
^ith  insufficient  levees  below. 

''EST.  Well,  how  about  the  effect  of  revetment  above  ? 
lie  effect  of  revetment  above  does  not  injure  people  below.    I  do 
3y  that  the  improvement  of  the  river  channel  by  means  of  revet- 
md  contraction  works  would  have  any  sensible  effect  upon  the 
1  below,  either  for  good  or  bad. 

'ears  18d4, 1895,  and  1896  (the  three  years  preceding  1897)  were 
oring  which  there  was  no  flood  to  speak  of^ — no  general  overtlow. 
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Everybody  familiar  with  the  river  knew  that  it  was  only  a  qnestion  of 
time  wheu  the  flood  would  come,  and  the  work  of  levee  building  during 
those  years  was  pushed  with  all  the  energy  which  the  people  and  thi 
commission  coald  bestow. 

Examined  by  Mr.  Vest  : 

Q.  Do  I  understand,  when  you  say  that  the  revetment  above  and  thi 
contraction  works  above  would  have  no  effect  for  good  or  bad  on  thi 
lower  river,  that  you  mean  to  say  the  construction  of  those  works  would 
not  raise  the  level  of  the  river  below? — ^A.  Not  the  revetment  and  con- 
traction works.    No;  I  do  not  think  so. 

Q.  You  do  not  think  anything  would  do  it  but  levees  t — ^A.  The  revet 
ment  works  affect  the  channel  immediately  adjacent  to  them.  Thej 
contract  the  channel  way,  and  so  force  the  water  over  the  bars  with  a 
higher  velocity,  but  I  do  not  believe  that  20  miles  below  the  works  thi 
flow  of  the  river  is  affected  in  any  i)erceptible  degree  by  these  works. 

Q.  Is  that  the  opinion  of  engineers  generally? — A.  I  think  so.  It  is 
affected  for  some  little  distance  below.  We  could  see,  as  a  result  of 
the  works  in  Plum  Point  reach,  a  visible  improvement  in  the  channel, 
I  thought,  for  a  few  miles  below  the  reach.  I  doubt  whether  it  extended 
more  than  20  miles,  may  be  not  as  far  as  that.  You  see,  the  quan- 
tity of  water  which  flows  down  the  channel  is  the  same  whether  it 
passes  between  confined  banks  or  not.  The  first  effect  of  that  confine- 
ment is  to  raise  the  level  of  the  water  a  little  in  the  confined  portion, 
and  it  is  that  raising  of  the  level  by  confinement  which  increases  its 
velocity  and  gives  it  an  additional  scouring  power.  But  that  change 
of  level  at  low  wat^r  by  these  works  is  a  very  slight  one.  It  is  to  ii 
measured  in  inches  rather  than  in  feet,  and  I  think  its  effect  mustbi 
lost  a  little  way  down  the  river. 

Mr.  Catchings.  You  think  it  would  have  no  effect  on  the  flood  level! 

A.  I  should  think  it  would  have  none  at  all.  The  contraction  works, 
where  they  are  entirely  successful,  do  have  this  effect  on  the  floods. 
They  have  a  tendency  to  direct  the  flood  discharge  more  nearly  in  thi 
same  path  in  which  the  low-water  discharge  flows.  That  result  follows. 
It  frequently  happens  in  a  bad  reach  in  the  river  that  the  main  body 
of  the  flood  discharge  will  cut  across  the  bar,  taking  the  shortest  lini 
it  can  find,  and  go  down  one  part  of  the  channel,  and  then  that  thi 
high-water  channel  will  take  an  entirely  different  path ;  and  so  the  mail 
body  of  the  water  will  flow  at  flood  times  in  one  place  and  the  mail 
part  will  flow  at  low  water  in  an  entirely  different  place. 

Now,  there  is  no  place  in  the  river  where  the  flood  discharge  and  the 
low-water  discharge  flow  in  the  same  place  that  you  do  not  have  a  good 
channel.  And  the  revetment  and  contraction  works,  by  introducing  a 
tendency  to  confine  the  flood  discharge  and  the  low- water  discharge  to 
the  same  path,  do  have  a  very  valuable  effect;  and  to  that  extent  and 
in  that  way  only,  as  I  conceive  it,  the  revetment  and  contraction  worki 
affect  the  flood  discharge. 

Mr.  Catchings.  That  effect,  if  any,  would  be  to  lower  the  flood  level 
instead  of  to  increase  itf 

A.  It  would  have  that  effect  finally;  and  that  effect  upon  the  channd, 
like  the  other,  would  fade  out  in  a  few  miles.  It  would  not  extend 
down  the  stream  very  far. 

I  was  speaking  about  the  condition  which  the  levees  had  reached  at 
the  end  of  1896.  They  were  just  as  good  as  the  commission  and  the 
people  could  possibly  make  them.  They  had  been  built  at  a  standard 
grade  of  3  feet  above  the  highest  previously  known  water. 
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Mr.  Nelson.  That  was  the  1882  level,  or  1883! 
A.  Not  necessarily  either.  The  grade  of  the  levees  was  3  feet  above 
the  highest  known  water  in  that  locality.  And  several  floods  had 
occurred  since  1882,  in  which  the  water  at  particular  places  had  reached 
a  higher  stage  than  in  1882.  Although  1882  was,  as  a  whole,  the 
greatest  previously  known  flood,  its  stage  had  been  exceeded  in 
numerous  places  on  the  river,  and  the  standard  gauge  was  3  feet  above 
the  highest  known  water  in  that  particular  locality.  Although  in  a 
p:reat  many  cases  the  levees  were  not  up  to  that  grade,  they  were  as 
near  to  it  as  it  was  possible  to  bring  them  with  the  means  available. 
That  flood  was,  in  a  general  way,  the  greatest  of  record. 
Mr.  Nelson.    You  mean  the  flood  of  1897  f 

A.  Tes.  Its  elevation  has  been  exceeded  a  little  at  some  places  by 
former  floods.  It  did  not  quite  reach  its  maximum  at  Cairo.  But  tak- 
ing its  elevation  and  its  duration  together  it  did,  at  Cairo,  exceed  any 
former  flood,  unless  it  was  the  flood  of  1882.  And  as  to  that  I  am  not 
entirely  certain.  I  do  not  remember  to  have  made  a  precise  comparison 
in  that  particular.  The  levees  it  had  to  encounter  flrst  as  it  came  down 
were  the  poorest  on  the  river.  The  levees  along  the  St.  Francis  front 
were  incomplete — not  up  to  the  required  grade ;  and  there  were  numer- 
ous breaks  in  them.  The  flrst  break,  I  believe,  was  at  Caruthersville, 
and  there  were  quite  a  number  on  that  side.  The  next  breaks  occurred 
at  the  head  of  the  Yazoo.  There  is  a  great  concentration  of  water  at 
the  head  of  the  Yazoo  basin,  due  to  the  inflow  of  the  St.  Francis.  The 
St.  Francis  basin  serves  as  an  overflow  reservoir.  In  a  state  of  nature 
the  water  begins  to  flow  over  the  bank  immediately  after  leaving  Cairo, 
and  it  fills  the  St.  Francis  basin  at  its  head  and  along  its  side.  That 
basin  has  an  area  of  about  6,000  square  miles.  If  the  flood  hapx>ens  to 
be  a  short  one,  so  that  the  flood  wave  gets  past  the  lower  end  of  the 
basin  before  the  basin  begins  to  discharge  its  accumulation  of  overflow 
water,  the  effect  of  the  basin  as  a  reservoir  is  to  lower  the  flood  below. 
Bat  if  the  flood  lasts  so  long  that  the  great,  slowly  moving  body  of  water 
coining  down  the  basin  encounters  the  main  river  at  its  foot  still  in  flood 
stage,  the  result  is  a  tremendous  engorgement  of  water  at  that  point 
and  an  increased  flood  stage  and  an  increased  strain  on  the  levees  at  that 
point  and  below.  This  cause,  I  suppose,  operated  in  1897  in  a  modified 
degree.  The  levees  on  the  St.  Francis  front  contributed,  no  doubt,  to 
check  to  some  extent  the  inflow  into  that  basin,  but  the  breaks  through 
them  and  the  unleveed  portions  of  the  front  permitted  the  ingress  of  a 
large  volume  of  water. 

Mr.  Nelson.  Suppose  the  whole  basin  had  been  inclosed  by  levees 
at  that  time,  would  not  the  result  have  been  disastrous  on  the  Tensas 
and  Yazoo  basins,  considering  the  condition  of  their  levees  at  that 
Ume! 

A.  I  think  it  would.  I  think  they  were  not  high  enough,  nor  strong 
enough. 

Q.  And  was  it  not  really  an  advantage  to  those  two  basins  that  the 
basin  was  not  entirely  inclosed  at  that  time? — A.  I  can  hardly  say  about 
that  I  have  not  followed  that  subject  out  with  the  kind  of  study  that 
^oald  be  required  to  have  an  opinion  about  it.  My  impression  has 
been  that  the  conditions  of  pressure  upon  the  Yazoo  and  Tensas  basin 
levees,  as  a  whole,  would  have  been  no  more  serious  during  the  flood  of 
1897  if  the  St.  Francis  Basin  had  been  entirely  closed  than  they  were 
as  it  was.  If  the  levees  had  been  continuous  from  Cairo  down,  the  pas- 
sage of  the  flood  to  the  Gulf  would  have  been  greatly  hastened,  and  a 
large  part  of  the  water  which  lingered  along  in  the  St.  Francis  Basin 
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and  came  out  at  its  foot  in  time  to  join  the  main  flood  there  would 
have  been  carried  past  that  point,  down  the  river. 

Examined  by  Mr.  Nelson: 

Q.  And  would  not  the  crest  of  the  flood  have  been  much  higher  oppo- 
site the  Yazoo  and  Tensas  basins  in  that  case  than  in  the  nnleveed  oon 
ditionf —A.  That  is  one  of  the  points  that  I  do  not  feel  competent  to 
express  a  final  opinion  upon;  bat  my  best  impression  is,  not.  I  believe 
if  I  were  a  landowner  in  the  Yazoo  Basin  to-day  I  would  rather  take 
my  chances  with  the  St.  Francis  Basin  shut  up  than  with  it  open. 

Q.  With  the  levees  as  they  are  to-day  f — A.  Well,  with  the  leveeeas 
they  are  to-day,  I  think  there  is  pretty  certain  to  be  trouble  with  such  a 
flood  as  that,  whether  the  St.  Francis  Basin  is  open  or  shut.  I  do  not 
think  that  the  levees  in  that  part  of  the  river  are  adequate  to  hold 
such  a  flood,  whether  the  St.  Francis  be  closed  or  not. 

Q.  Well,  is  this  not  diametrically  opposed  to  the  theory  that  yoQ 
announced  a  short  time  ago  about  the  construction  of  the  levees  pro- 
ceeding from  below  up? — A.  No;  I  do  not  think  so. 

Mr.  Bebry.  If  I  understood  you  correctly  a  while  ago,  Judge  Taylor, 
the  fact  of  the  long  continuance  of  the  flood  and  the  high  water  remain- 
ing until  the  water  in  the  St.  Francis  Basin  got  back  into  the  rirer 
again  was,  immediately  below  that  point,  in  your  opinion,  to  make  it 
equally  as  high  or  higher  than  it  would  have  been  at,  say,  Helena^  if 
the  entire  St.  Francis  Basin  had  been  closed  all  the  while  f 

A.  I  do  not  feel  competent  to  answer  that  question  in  just  that  form. 
That  subject  has  been  carefully  studied  by  men  who  are  more  compe^ 
tent  to  pass  upon  it  than  I  am.  Major  Starling  and  M^'or  Dabney,  of  the 
Yazoo  count]^,  old  engineers  and  greatly  interested  in  that  qnestioo, 
have  made  some  carefhl  studies  of  it.  I  have  not  gone  over  their  work 
with  that  degree  ot  care  which  would  justify  me  in  pronouncing  an 
opinion  upon  it.  I  can  only  say  this,  that  the  true  way  to  construct 
levees  (the  country  being  occupied  and  xK)pulated)  is  to  go  from  the 
lower  reaches  upward  and  make  the  levees  as  you  go  adequate  for  the 
strain  which  is  to  be  put  upon  them. 

Mr.  Nelson.  Will  not  the  strain  put  upon  them  be  greater,  if  yoo  in 
the  meantime  proceed  to  dam  up  basins  above f 

A.  That  would  depend  somewhat  upon  the  character  of  the  flood. 

Mr.  Nelson.  Assuming  the  flood  conditions  to  be  equal  f 

A.  As  a  general  proposition  I  should  say  yes.  And  I  should  say 
that  the  inclination  of  my  mind  is  to  give  so  much  force  to  that  gen- 
eral proposition  as  to  be  disposed  to  continue  the  general  line  of  policy 
which  has  been  heretofore  pursued,  to  work  from  below  upward,  and 
not  to  inclose  the  upper  areas  until  we  feel  reasonably  sure  that  the 
lower  areas  are  adequately  protected. 

Mr.  Bebbt.  As  I  understood  you  a  while  ago,  Judge  Taylor,  the 
flnal  closing  of  all  these  basins  or  outlets  would  not  be  to  endanger  the 
land  below  to  any  greater  extent  than  it  ia  endangered  in  its  present 
condition;  or,  in  other  words,  if  you  owned,  as  you  said,  land  in  the 
Yazoo  Basin,  you  would  prefer  to  have  the  St.  Francis  Basin  closed 
rather  than  open.    Is  that  correct? 

A,  Yes,  I  say  so.  I  think  that  the  result  of  a  complete  closure  of  »U 
the  basins  will  be  at  first  to  give  a  considerably  higher  flood  line  than 
would  be  reached  if  there  were  no  levees  at  all.  But  I  think  the  alti 
mate  result  will  be  to  enlarge  the  channel  and  lower  the  flood  line 
And  I  think  the  immediate  result  in  ordinary  floods  is  to  lesseiKthi 
strain  on  the  levee  by  hurrying  the  flood  downstream.  The  result  o 
the  impounding  of  water  in  the  reservoirs  is  liable  to  be  an  increases 
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strain  ui>on  the  levees  immediately  at  the  foot  of  the  basin:  not  so 
much  npon  the  whole  system  below. '  As  I  said  a  moment  ago,  I  do  not 
desire  to  express  a  final  opinion  upon  the  point  as  to  what  would  have 
been  the  effect  npon  the  levees  below  in  1897  if  the  St.  Francis  Basin 
had  been  effectusJly  closed.  That  is  a  very  nice  question.  There  is 
no  donbt  in  my  mind  that  the  discharge  of  the  water  out  of  the  St. 
Francis  Basin  contributed  to  aggravate  the  difficulties  at  the  foot  ot 
that  basin  dnring  the  last  flood. 

Mr.  Berry.  And  made  the  water  higher  at  Helena,  or  just  below 
Helena  t 

A.  I  do  not  know  abont  that. 

Mr.  Krlsom.  Do  you  think,  then,  that  it  would  be  judicious  to  com- 
pletely close  up  the  St.  Francis  Basin  with  levees  before  you  fortify  the 
levees  and  improve  them  above  their  present  condition  along  the  Yazoo 
and  Tensas  fronts) 

A  No;  I  do  not. 

Mr.  NSLSON.  Do  you  not  think,  Judge,  that  before  entirely  closing 
up  that  basin  the  levees  in  front  of  the  Tensas  Basin  and  the  Yazoo 
Basin  onght  to  be  greatly  improved  and  strengthened  and  fortified. 

A.  I  think  that  is  the  conservative,  safe  course. 

Examined  by  Mr.  Gatohings  : 

Q.  Might  not  the  difference  between  the  maximum  reached  by  the 
flood  in  1897  at  Helena  and  the  maximum  reached  by  t^e  flood  of 
Helena  in  1882  and  1883  be  accounted /or  somewhat  by  the  fact  that  in 
1882  and  1883  the  levees  were  all  down  in  the  Yazoo  Basin  and  the 
Arkansas  Basin  below,  and  that  the  water  went  over  all  creation  t — A. 
No  donbt. 

Q.  Whereas  if  confined,  the  maximum  would  have  been  greater  at 
Helena,  anyway  t — A.  There  is  quite  a  narrow  throat  at  the  head  of  the 
Tazoo  Basin.  The  levees  on  the  Yazoo  side,  for  a  considerable  dis- 
tance, run  pretty  near  the  river,  so  that  there  is  a  narrow  waterway 
right  at  the  point  where  the  engorgement  takes  place  by  the  discharge 
from  the  St.  Francis  Basin,  and  it  is  at  that  point — not  so  much  along 
the  Yazoo  front  as  a  whole  nor  the  Tensas  as  a  whole,  but  in  the  region 
adjacent  to  the  foot  of  the  St.  Francis  Basin — that  the  strain  comes 
when  that  basin  discharges  its  water  as  a  reservoir.  And  I  should 
think  that,  as  a  matter  of  prudence,  those  levees  ought  to  be  consid- 
erably improved  and  strengthened  before  the  St.  Francis  is  entirely 
shut  up. 

Q.  Without  reference  to  the  St.  Francis  Basin  at  all,  is  it  not  likely 
that  the  maximum  at  Helena,  in  1882  and  1883,  would  have  been  greater 
than  it  was  if  the  levees  of  the  Yazoo  Basin  and  the  Arkansas  below 
there  had  been  as  good  as  they  were  in  1897  T^-A.  There  is  no  donbt 
abont  that. 

Q.  So  that  you  can  not  draw  a  fair  illustration  as  to  the  effect  by 
making  a  comparison  between  1882  and  1883  and  1897,  the  conditions 
heing  so  different  there  and  below t — A.  Entirely  different;  entirely. 

Examined  by  Mr.  Bebby: 

Q.  Do  I  understand  you  to  assert  that  if  the  entire  St.  Francis  Basin 
was  inclosed  the  rapidity  that  that  would  give  to  the  flow  of  the  water 
would,  in  your  judgment,  lessen  the  danger  below  rather  than  increase 
itt — ^A.  It  would  have  that  tendency. 

Q.  It  wonld  have  a  tendency  to  lessen  the  danger  if  it  was  all  inclosed 
from  Cairo  down? — A.  It  would  have  that  tendency.  One  of  the  ways 
in  which  I  believe  the  complete  iuclosure  of  the  river  b}'  levees  increases 
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the  safety  of  each  part  of  the  alluvial  district  is  by  hastening  the  flow 
of  the  water  down  the  river.  A  large  part  of  the  water  passes  safely 
before  the  flood  reaches  the  lower  country. 

Q.  Your  jadgment  would  be,  then,  that  it  would  contribute  to  nayi* 
gation  as  well  as  to  the  protection  of  the  land  to  inclose  by  sufficient 
levees  the  entire  river  from  Cairo  to  the  Gulf! — ^A.  Yes,  sir. 

Q.  You  think  that  is  a  desirable  thing  to  dof — A.  I  do  not  see  any 
reason  why  you  should  omit  the  St.  Francis  Basin  from  the  system 
any  more  than  the  Yazoo  Basin.  The  St.  Francis  affects  the  coontry 
immediately  below  it  precisely  as  the  Yazoo  does  the  country  imme- 
diately below  it.  In  a  state  of  nature,  without  any  levees  at  all,  the 
discharge  from  the  St.  Francis  Basin  would  cross  the  river,  a  large 
part  of  it,  at  the  foot  of  the  St.  Francis  and  go  over  into  the  Yazoo^ 
transfer  itself  from  one  side  of  the  river  to  the  other,  so  that  the  main 
flow  from  the  head  of  the  Yazoo  in  the  dhannel  would  not  include  the 
overflow  water  from  the  St.  Francis.  A  large  part  of  that  or  its  equiv- 
alent would  cross  over  into  the  Yazoo  Basin  and  go  down  the  Yazoo 
Basin :  and  that  did  no  doubt  take  place  in  1882. 

Q.  Do  you  attribute  the  break  at  Flower  Lake,  at  the  head 'of  the 
Yazoo  Basin,  somewhat  to  the  engorgement  of  the  river  by  the  return 
flow  of  the  St.  Francis f — ^A.  I  have  done  so  in  my  mind;  yes,  sir. 

Q.  Do  you  attribute  the  break  at  the  Biggs  crevasse,  a  little  south  of 
Yicksburg,  to  the  return  flow  from  the  Yazoo  Basin  into  the  river  at 
that  point! — A.  Yes;  I  should — in  part,  at  least. 

Q.  So  your  judgment  is  that  when  the  water  escapes  from  those 
basins  and  comes  back  it  always  must  overflow,  or  is  liable  to  do  itf- 
A.  Yes;  if  it  meets  a  high  sta^e  of  water  in  the  main  river. 

Examined  by  Mr.  Bebby: 

Q.  But  all  the  objections  that  can  be  urged  to  the  closing  of  the  St 
Francis  Basin  by  the  people  immediately  below  there  could  be  urged 
with  the  same  reason  and  with  the  same  force  by  the  i)eople  below  the 
Yazoo  Basin  to  the  closing  of  that  basin  f — ^A.  Precisely. 

Q.  Then  you  know  of  no  reason  why  those  objections  would  not 
apply  to  the  St.  Francis  as  well  as  to  the  Yazoo  f — A.  They  apply  in 
the  same  way. 

Q.  Is  there  any  justice  and  equity  in  saving  the  people  on  the  Mis- 
sissippi side  by  Government  funds  which  would  not  apply  to  the  people 
on  the  St.  Francis? — A.  Certainly  not.  In  dealing  with  the  question 
down  below,  the  object  was  to  close  the  Yazoo  front,  and  at  the  same 
time,  or  as  soon  thereafter  as  possible,  to  close  the  Tensas  front,  so  that 
its  levees  would  be  able  to  stand  whatever  strain  might  come  upon 
them  from  the  closure  of  the  Yazoo  front.  The  course  of  the  commis- 
sion in  all  these  matters  was  necessarily  modified  my  many  existing 
conditions,  and  among  these  was  the  readiness  of  the  people  themselves 
to  help  build  levees.  There  was  a  much  greater  response  on  the  part 
of  the  people  in  the  Yazoo  Basin  than  in  the  Tensas  Basin,  and  there 
was  some  complaint  from  the  people  on  the  Tensas  side  that  they  were 
being  exposed  to  danger  by  the  closure  of  the  Yazoo  Basin  before 
their  levees  were  in  an  equally  good  condition.  And  without  being 
able  now  to  go  into  details,  I  am  not  sure  but  that  the  i)eople  in  tbe 
Tensas  Basin  suffered  some  by  reason  of  the  closure  of  the  Yazoo  Basin 
before  their  levees  were  adequately  strengthened. 

Examined  by  Mr.  Gallingeb  : 

Q.  I  will  ask  you  if  there  was  not,  immediately  preceding  the  Missis- 
sippi River  Commission,  a  board  known  as  the  Low  Water  Navigation 


MISSISSIPPI  BIVER   FLOODS.  245 

ioard ;  and  I  will  further  ask  yoa  if  you  remember  anything  of  the 
roceedings  or  recommendations  of  that  board? — A.  There  was  such  a 
oard.  I  would  not  undertake  to  state  specifically  what  its  proceedings 
nd  recommendations  were.  They  took  the  subject  under  consideration 
nd  made  a  report,  but  I  have  not  had  occasion  to  recur  to  it  for  many 


Q.  As  to  the  matter  of  levee  construction,  let  me  ask  you  whether  or 
ot,  in  your  opinion,  a  comprehensive  plan  of  levee  improvement  is 
^asible.  In  other  words,  do  you  believe  that  levees  can  be  constructed 
rem  Cairo  to  the  Gulf  that  will  accomplish  the  desired  result  of  flood 
prevention  f — A.  I  do. 

Q.  Am  I  correct  in  assuming  that  at  one  time  the  Mississippi  Eiver 
commission  estimated  the  cost  of  that  great  improvement  at  $18,- 
00,0001— A.  1  believe  so. 

Q.  Let  me  ask  you  when  that  recommendation  was  made.  Was  it 
irior  to  the  great  flood  of  1897 f — A.  Yes;  some  time  before  that. 

Mr.  Bebb Y.  Is  it  not  in  your  last  report  ? 

A.  There  is  a  further  statement  about  it  in  the  last  report.  My 
*6membrance  is  that  there  is  not  a  very  wide  divergence  between  the 
ast  estimate  made  and  the  one  that  I  had  in  my  mind  preceding. 

Q.  So  far  as  you  know,  has  the  commission  modified  its  opinion  since 
Uien  as  to  the  cost  of  that  great  undertaking  t — A.  ISot  largely.  I  have 
modified  mine  somewhat. 

Q.  As  I  understand  it,  the  estimate  was  $18,000,000;  that  that  would 
be  the'agCTegate  cost. — A.  That  is  my  understanding. 

Q.  Well,  during  this  inquiry,  and  especially  during  the  giving  of 
ronr  interesting  testimony,  this  thought  has  occurred  to  me:  Gan  you 
suggest  anyway  in  which  the  Oovemment  and  the  riparian  proprietors 
Ban  arrange  to  jointly  carry  out  this  great  workt — ^A.  I  think  that  can 
be  done.  It  has  been  done  in  the  execution  of  the  work  so  far,  until 
ire  have  come  to  the  St.  Francis  front,  with  a  considerable  degree  of 
Eumess.  The  commission  has  always  had  at  its  disposal  a  limited 
UDount  of  money,  as  compared  with  the  demands  of  the  occasion.  The 
atizens  have  acted  in  view  of  that  limitation.  In  the  transaction  of  the 
prork  the  commission  has  devoted  to  it  all  the  funds  it  could,  and  the 
citizens,  I  think,  as  a  rule,  have  raised  all  that  they  could.  Both  sides 
nave  done  their  best  so  far. 

Mr.  Nelson.  That  is  in  the  Tensas  and  Yazoo? 

The  Witness.    Yes.  1  am  not  now  including  the  St.  Francis. 

Mr.  OATCHiNas.  Is  it  not  a  fact,  Judge,  that  the  people  in  the  Yazoo 
Basin,  in  addition  to  very  heavy  taxation,  have  sold  their  bonds, 
unonnting  to  something  like  two  and  a  half  millions? 

A.  That  is  true,  and  also  trae  of  Louisiana,  except  as  to  the  amount 
of  bonds,  of  which  I  can  not  speak. 

Q.  I  understand  that  by  agreement  that  had  been  done;  but  what  I 
was  trying  to  get  at  was  whether  there  could  be  any  legal  or  constitu- 
tional arrangement  made  between  the  two  parties  in  interest? — A. 
There  could  be,  and  I  have  been  of  opinion  that  the  time  is  approaching 
when  there  ought  be.  The  thing  has  taken  care  of  itself  so  far  very 
iiicely  by  reason  of  the  limitations  which  I  have  stated,  but  I  have 
thought  that  the  time  would  come  when  it  would  be  right  and  proper 
that  there  should  be  some  definite  basis  of  contribution  arranged 
between  the  Government  and  the  citizens. 

Q.  Are  you  prepared  to  venture  an  opinion  as  to  what  the  relative 
obligations  of  the  two  parties  ought  to  be,  as  a  matter  of  percentage? — 
4..  Well,  so  far  the  expense,  as  defrayed,  has  run  along  pretty  nearly 
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equally.  I  believe  the  total  amonnt  expended  for  levees  by  the  Got- 
ernment  up  to  this  time  is  (I  have  known  exactly,  but  I  do  not  carry 
figures  very  well)  something  like  twelve  or  thirteen  million  dollars; 
and  the  inhabitants  (according  to  our  best  information  on  the  subject) 
have  contributed  something  like- two  millions  more. 

Mr.  Gatghings.  That  is  something  like  fifteen  millions  altogether? 

A.  Yes;  and  my  judgment  upon  the  matter,  based  upon  what  they 
have  done  and  apparently  can  do,  is  that  an  equal  division  of  the  bur- 
den would  not  be  far  out  of  the  way. 

Q.  On  yesterday  the  president  of  the  St.  Francis  levee  board  testi- 
fied that  in  carrying  out  the  project  of  building  levees  from  Cairo  to 
the  Gulf  the  work  should  commence  above  and  proceed  downward 
to  the  mouth  of  the  Mississippi.  As  I  understand  it,  your  opinion  is 
that  the  work  should  commence  below  and  be  carried  upf — A.  I  think 
that  is  correct. 

Q.  And  you  further  entertain  the  view,  I  think,  that  if  it  is  done  the 
other  way  an  irresistible  volume  of  water  would  be  gathered,  which 
would  endanger  the  property  and  lives  of  the  people  in  New  Orieam 
and  that  section  f  Is  that  the  view  you  hold? — A.  I  think  so;  that  is, 
when  the  system  reached  the  neighborhood  of  New  Orleans. 

Mr>  Bebrt.  You  stated^  however,  that  if  it  was  an  original  propo- 
sition, and  there  was  no  property  to  consider  below,  that  your  opinion 
coincided  with  that  of  Colonel  Driver? 

A.  It  could  be  done  equally  well  in  that  way  if  there  were  nobody 
living  in  the  valley. 

Mr.  Bebrt.  You  think  it  would  have  been  better  in  such  a  case  to 
have  constructed  them  from  above  instead  of  below  t 

A.  Yes. 

Q.  That  is,  theoretically  it  would  be  better  to  build  them  from  above 
down,  but  practically,  in  view  of  the  property  interests  involved,  the 
only  feasible  and  proper  way  is  to  build  them  from  below  up?— A.  I 
think  so. 

Q.  Now,  if  this  grand  project  of  building  levees  from  Gairo  to  tiie 
Gulf  were  consummated,  are  you  prepared  to  venture  any  opinion  a8 
to  the  probable  annual  cost  of  keeping  the  levees  in  repair  t — A.  That 
would  be  a  very  vague  sort  of  conjecture. 

Q.  Would  10  per  cent  annually  of  the  original  cost  probably  keep 
them  in  repair! — A.  I  doubt  whether  it  would. 

Examined  by  Mr.  Nelson  : 

Q.  It  has  already  cost  the  State  and  Federal  authorities  aboat 
$28,000,000!— A..  Yes. 

Q.  And  $18,000,000  more  would  be  necessary  to  complete  the  sys- 
tem!— A.  Of  course,  there  is  this  to  be  said.  In  deaJing  with  the 
probable  cost  of  keeping  up  the  system  we  have  to  take  into  account 
factors  in  respect  to  which  we  have  not  adequate  experience;  at  least, 
I  have  not.  It  is  not  merely  a  question  of  repairing  embankments 
against  wash  or  injury  by  animals  or  anything  of  that  sort;  the  prin- 
cipal item  of  expense  is  the  rebuilding  of  lines  where  the  river  has  cnt 
into  existing  lines  and  destroyed  them  by  caving,  making  it  necessai)' 
to  build  new  ones.  The  activity  of  those  changes  may  be  affected  by 
the  work  in  a  way  and  to  a  degree  that  I  do  not  know  how  to  exactly 
estimate.  When  we  come  to  confine  the  entire  discharge  between  leveesi 
whether  it  will  increase  the  activity  of  caving  and  increase  the 
destruction  of  levees  in  that  way,  or  not,  I  am  not  able  to  foretell 

The  river  will  have  to  have  more  room  for  its  dischargee.  Its  chaBoel 
will  be  enlarged,  necessarily.    That  enlargement  will  take  place  to  some 
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extent  by  vertical  scour;  I  think  it  will  become  some  deeper;  it  will 
also  take  place  in  part  by  lateral  erosion  and  widening.  And  what  it 
will  do  in  that  direction,  how  much  it  will  widen,  how  much  it  will 
deepen,  and  what  it  wiU  do  with  the  material  which  it  takes  out  of  the 
banks  in  order  to  widen  itself,  and  all  those  things,  are  questions  which 
I  do  not  believe  any  engineer  can  answer  now  with  certainty. 

Q.  Would  it  not  result  in  a  great  saving  of  money  if  the  contemplated 
levee  system  could  be  undertaken  and  carried  on  to  completion  without 
interruption f — ^A.  Yes;  it  would  result  in  a  very  great  saving. 

Q.  Would  you  venture  to  suggest  how  great  that  saving  might  be  as 
compared  with  the  work  you  have  already  done  in  that  connection  ? — 
A.  Tou  could  save  at  least  25  per  cent  in  the  cost  by  that  method. 

Q.  Now,  I  want  to  ask  you  whether  or  not  in  your  opinion  it  is  prac- 
ticable at  any  reasonable  cost  to  build  a  great  reservoir  in  the  St. 
Francis  Basin;  and  if  so,  would  any  material  solution  of  the  flood 
problem  result  therefrom  ? — ^A.  I  have  never  gone  through  those  figures 
except  in  a  very  general  way,  and  that  was  quite  a  while  ago,  and  I  do 
not  retain  them  in  my  mind  now,  but  I  suppose  that  the  St.  Francis 
Basin  could  be  turned  into  a  reservoir  by  dividing  it  up  into  a  number 
of  basins  and  connecting  those  basins  by  gates  that  could  be  controlled 
80  as  to  let  the  water  out  when  you  wanted  to,  and  that  enough  water 
Gonld  be  impounded  there  to  afford  considerable  relief  to  the  country 
below  in  time  of  flood. 

It  would  involve  a  great  many  elements  of  calculation  for  which  the 
data  hardly  exist.  Of  course  it  is  easy  enough  to  ascertain  the  area  of 
the  country  and  how  much  water  it  would  hold  at  a  given  depth,  and 
those  depths  could  be  controlled  by  the  levees  and  the  dams  which  you 
would  build  across  the  basin ;  but  a  nicer  question  Would  be  the  facility 
with  which  you  could  get  the  water  into  the  basin  in  time  of  flood.  In 
order  to  make  those  reservoirs  you  would  necessarily  have  to  inclose  a 
portion  of  the  bank  of  the  river  by  levees.  At  the  foot  of  each  sepa- 
rate subbasin  you  would  have  to  have  a  cross  line  of  levies,  reaching 
from  the  river  to  the  hills  on  the  west,  and  if  you  wanted  to  store  any 
large  quantity  of  water  in  it,  you  would  have  to  extend  the  levee  along 
the  bank  of  the  river  from  that  cross  levee  to  some  distance  above  it, 
leaving  an  opening  at  the  upper  end  of  your  subbasin  for  the  inflow 
from  the  main  river.  The  rapidity  of  the  inflow  would  depend  upon 
its  depth,  and,  with  the  river  not  very  much  above  the  bank  Une,  the 
inflow  would  not  be  very  rapid,  and  whether  you  could  coax  out  of  the 
main  channel  a  sufficient  volume  of  water  to  effectively  relieve  the  sit- 
uation below  or  not,  is  a  question  that  I  am  not  prepared  to  answer. 
You  would  have  some  little  trouble,  I  think,  in  getting  the  water  into 
the  basin  rapidly  enough  to  deplete  the  flood  to  such  an  extent  that  it 
would  not  overflow  the  country  below. 

You  could  reduce  it  a  good  deal,  and  possibly  you  could  reduce  it  to 
snch  a  point  that  you  would  not  need  any  levees  below,  but  I  think  not. 
I  think  the  best  you  could  do  with  that  kind  of  a  reservoir  would  be  to 
so  far  reduce  the  height  of  the  flood  that  the  levees  below  would  need  to 
be  only  of  comparatively  small  extent — make  it  not  necessary  to  build 
them  so  high. 

Q.  You  will  observe,  Judge,  that  my  question  includes  the  point  as  to 
whether  or  not  this  can  be  done  at  reasonable  cost.  Are  you  prepared 
to  make  any  suggestion  on  that  point?  In  other  words,  would  it  not 
involve  a  very  large  outlay  on  the  part  of  the  Government  t 

Mr.  Bbbbt.  Including  compensation  to  the  citizens  of  St.  Francis, 
Crittenden,  Mississippi,  Lee  and  a  portion  of  Phillips  County,  for  their 
property? 
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A.  Of  coarse  the  cost  woald  be  enormous.  In  order  to  get  at  the 
relative  cost  of  relief  in  that  way,  it  would  be  necessary  to  make  a 
comparison  of  the  cost  of  baying  the  lands,  making  the  reservoirs  and 
maintaining  them,  x)Uis  the  cost  of  maintaining  such  a  levee  system 
below  as  you  would  have  to  maintain,  with  the  cost  of  protection  by  an 
alMevee  system  like  the  present.  I  do  not  think  the  reservoir  would 
obviate  the  necessity  of  levees  below.  It  would  still  be  necessary  to 
maintain  a  levee  system  below ;  but  it  would  be  of  less  extent  and  cost 

Mr.  Nelson.  It  is  merely  a  question  of  degree  1 

A.  It  is  merely  a  question  of  degree,  a  qaestiou  of  how  high  the  levees 
would  have  to  be  below.  There  is  another  question,  however,  to  be 
considered.  The  channel  of  the  river  depends  upon  the  energy  and 
activity  of  the  water's  flow,  and  nothing  is  better  settled  than  that  the 
channel  deteriorates  by  diminution  of  the  flow  of  water.  On  one  side 
it  is  to  be  said  that  if  you  could  lock  up  a  Itfrge  volume  of  water  in  the 
St.  Francis  Basin  and  hold  it  there  until  the  floods  passed  by,  and  then 
let  it  out  slowly,  so  as  to  pass  it  down  the  river  at  a  lower  stage,  yon 
would  have  the  effect  of  that  controlled  flow  more  continuously  tban 
you  can  get  sach  an  effect  now,  even  by  levees.  On  the  other  hand, 
you  would  lack  the  prodigious  energy  which  the  river  brings  to  bear 
upon  its  channel  in  its  great  floods  restrained  by  levees.  To  compare 
those  two  agencies  and  say  which  of  the  two  would  in  the  long  ran,  in 
a  series  of  fifty  years,  give  you  the  larger  and  better  channel  below  is 
a  nice  engineering  problem.  I  do  not  know  that  anybody  is  prepared 
to  solve  it  exactly.  So  that  the  effect  of  your  reservoir  might  be,  or  it 
might  not  be,  to  ultimately  diminish  rather  than  increase  the  effective 
discharge  capacity  of  the  river  below. 

Examined  by  Mr.  Nklson  : 

Q.  In  connection  with  the  reservoir  question,  am  I  safe  in  assuming 
that  outside  of  the  St.  Francis  Basin  there  is  no  other  point  on  the 
Lower  Mississippi  where  the  construction  of  a  reservoir  could  be  wisely 
contemplated? — A.  There  is  no  place  on  the  lower  river  where  that 
thing  is  physically  possible,  except  the  St.  Francis  Basin. 

Q.  Are  you  familiar  with  the  conditions  in  the  Ohio  Biver  regarding 
thematter  of  reservoirs? — A.  Somewhat. 

Q.  Is  there  any  point  there  where  effective  reservoirs  could  be  con- 
structed!— ^A.  There  is  noplace  there  where  reservoirs  that  would  con- 
trol floods  are  practically  possible.  They  are  not  physically  impossible. 
You  could,  by  the  construction  of  a  very  great  number  of  reservoirs 
scattered  about,  not  only  in  the  foothills  of  the  AUeghanies,  but  all 
over  the  valleys  between  the  Alleghanies  and  the  head  of  the  river  at 
Cairo,  impound  enough  water  to  control  the  floods. 

Q.  And  that  would  involve  an  enormous  outlay! — ^A.  So  enormous 
that  it  is  not  to  be  thought  of  at  all.  I  do  not  think  anybody  would 
for  a  minute  entertain  the  proposition. 

Q.  And  is  that  true  of  the  Tennessee  and  Cumberland  rivers? — A.  I 
included  them  in  my  mind  as  I  spoke. 

Q.  We  are  also  directed  to  inquire  into  the  question  of  relieving  the 
flood  conditions  of  the  Lower  Mississippi  River  by  the  so-called  outlet 
system.  What  is  your  view  as  to  the  feasibility  of  that  scheme?— A  I 
think  it  is  entirely  impracticable,  not  only  upon  grounds  of  theor^'f 
but  upon  the  basis  of  observed  facts.  I  think  that  the  effect  of  outlets 
is,  in  the  flrst  place,  only  transitory;  the  river  must  make  its  own  chan 
nel,  and  for  that  work  it  has  more  energy,  more  effective  force,  iii  one 
volume  than  it  has  in  a  larger  number. 

If  you  could  divide  the  river  at  Bed  Biver  into  two  or  three  separate 
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lannels  to  the  sea,  you  would  find  that  iu  a  very  few  years  the  coui- 
ined  capacity  of  all  those  channels  to  discharge  water  would  be  less 
lan  the  single  channel  is  now.  That  is  the  great  and  fundamental 
ifficnlty  in  the  way.  Another  difficulty  which  is  practically  almost  as 
reat  is  that  there  is  no  place  where  you  can  make  au  outlet  that  will 
induct  the  water  to  the  sea  above  Eed  Biver.  You  could  do  it  there. 
Q.  An  outlet  there  could  not  very  well  affect  the  river  much  above  ! — 
L.  It  would  do  no  good  at  all  above  except  for  a  very  short  distance. 

Examined  by  Mr.  Gallinger  : 

Q.  One  other  practical  point  that  seems  to  be  a  matter  of  contention 
nd  difference  of  opinion  on  the  part  of  men  who  ought  to  understand 
t  and  which  has  confused  my  mind,  is  as  to  whether  or  not  the  bed  of 
he  Mississippi  £iver  is  being  lowered  or  raised;  in  other  words,  is  the 
•couring  process  lowering  the  bed  or  the  deposit  of  silt  heightening 
tf— A.  So  far  as  we  have  gone,  the  indications  are,  and  to  my  mind 
iliey  are  pretty  strong,  that  the  bed  of  the  river  is  being  deepened  by 
Oie  effect  of  the  levees  that  have  been  built.  That  effect  is  probably 
^ery  slight.  I  should  expect  it  to  be  very  slight.  The  Mississippi  Biver 
B  not  like  the  Yellow  Biver  in  China  and  some  other  rivers  in  the  world, 
vrhich  flow  through  an  allu^ial  plain  and  receive  at  the  head  of  that 
plain  a  discharge  bringing  in  great  volumes  of  heavy  material. 

In  those  conditions  the  confinement  of  the  river  will  tend  to  fill  up 
the  bed  at  the  head  of  the  alluvial  plains.  If  the  river  receives  its  water 
&om  a  rapidly  flowing  stream  which  brin^  down  heavy  sand  and  gravel, 
it  moat  necessarily  follow  that,  upon  the  diminution  of  that  velocity  as  it 
enters  the  alluvial  portion  of  the  stream,  it  will  drop  a  portion  of  its 
load  and  gradually  build  up  its  bottom  ir  it  is  not  allowed  to  scatter 
die  material  over  the  valley.  But  we  do  not  have  those  conditions  in  the 
Uississippi  Biver.  The  amount  of  sediment  brought  into  the  Missis- 
sippi Biver  by  its  tributaries  above  Gairo  is  small,  except  that  which 
Domes  from  the  Missouri,  and  that  is  very  light.  It  is  carried  far  down 
the  river  and  is  discernible  even  as  far  as  the  month  of  the  river  at  the 
Gfolf.  The  greater  portion  of  the  sediment  carried  by  the  Mississippi 
Biver  consists  of  material  from  its  own  banks  which  has  been  washed 
oat  at  one  point  by  the  attack  of  the  river  and  carried  downstream — 
moved  down  step  by  step.    That  constitutes  the  greater  portion  of  it. 

Q.  We  are  not  to  have  you  at  New  Orleans,  and  I  think  the  com- 
mittee ought  to  have  your  opinion,  as  concisely  as  you  may  wish  to 
state  it,  as  to  the  value  and  results  of  the  jetty  system. — A.  I  think 
^e  jetty  system  was  an  unqualified  success  as  appUed  to  the  mouth  of 
the  river;  that  its  value  to  the  commerce  of  Kew  Orleans  and  its  value 
|io  the  country  at  large  has  been  incalculable  almost,  and  abundantly 
Qstified  the  cost  of  the  improvement.  But  it  is  now  behind  the  times. 
Hie  increase  in  the  size  of  ships  has  been  such  as  to  introduce  new 
>roblems.  Harbors  everywhere  need  increased  facilities  for  the  great 
•hips  that  are  now  built.  And  I  think  the  time  has  come  when  the 
uterests  of  the  country  imperatively  demand  that  the  facilities  for 
ommerce  at  the  mouth  of  the  Mississippi  Biver  shall  be  increased, 
nd  it  seems  to  me  that  the  way  to  do  it  is  to  apply  such  temporary 
•Ueviation  as  will  be  necessary  to  keep  the  South  Pass  open  until  the 
k>athwest  Pass  can  be  improved. 

Examined  by  Mr.  Vest: 

Q.  And  then  close  the  South  Pass  t — A.  Well,  perhaps.  It  might 
«  worth  while  to  keep  the  South  Pass  open  for  vessels  that  could  use 
';*  but  I  fancy  that  with  complete  improvement  of  the  Southwest 
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Pass  further  occasion  for  the  maintenance  of  the  Soath  Pass  would 
cease. 

Q.  But  do  you  not  think  that  the  logical  result  ought  to  be  the 
closing  of  all  but  the  pass  which  we  propose  to  improve! — A.  Do  yoo 
mean  the  closing  of  it  to  the  discharge  of  water  f 

Q.  We  have  now  three  mouths  to  the  Mississippi — ^the  South  Pass, 
Pass  a  Loatre,  and  Southwest  Pass? — ^A.  Tes. 

Q.  I^ow,  suppose  we  come  to  the  conclusion  that  it  is  necessary  to 
open  the  Southwest  Pass  (they  say  we  can  do  it  for  $3,500,000) ;  wben 
we  ask  the  people  of  Kew  Orleans  what  we  shall  then  do  with  the  Soath 
Pass,  they  say,  <<  We  want  both;  the  South  for  small  vessels  and  the 
Southwest  for  large  vessds." — A.  I  do  not  think  we  need  them  both, 
though  the  South  Pass  might  be  useful  enough  to  justify  its  retention. 

Q.  Kow,  if  we  conclude  that  the  Southwest  Pass  is  necessary  for 
those  large  ships,  would  you  close  Pass  a  Loutre  and  the  South  Passt- 
A,  Do  you  mean  to  shut  them  up  so  no  water  could  flow  outf 

Q.  Shut  them  up  as  far  as  you  could,  and  put  all  the  water  into  the 
channel  that  it  would  be  proposed  to  use. — ^A.  The  view  I  take  aboot 
that  is  this:  When  you  have  enough  water  for  navigation,  you  are  bet- 
ter off  than  when  you  have  more.  The  indications  appear  to  be  now 
that  the  volume  of  water  which  flows  down  the  Southwest  Pass  would 
be  sufficient  to  keep  that  channel  at  its  present  width  and  depth.  If 
Southwest  Pass  will  maintain  its  present  channel  through  the  pass 
and  through  its  mouth  with  its  present  flow,  my  impression  is  that  it 
would  be  desirable  to  not  increase  that  flow.  If  you  should  turn  the 
whole  discharge  of  the  Mississippi  Biver  down  the  Southwest  Pass, 
you  would  encounter  some  difficulties  in  consequence  of  the  volume  oi 
water  that  you  would  put  there ;  and  one  of  those  difficulties  would  be 
the  increased  deposit  of  sediment  at  the  mouth  across  the  bar. 

Q.  Well,  you  would  have  that  any  how. — A.  But  the  amount  of  deposit 
will  be  in  direct  ratio  to  the  amount  of  water  that  goes  out. 

Q.  But  you  want  32  feet,  so  the  New  Orleans  people  say. — ^A.  Yes, 
you  want  it,  and  you  want  enough  water  to  get  that  depth;  and,  wben 
you  have  enough  to  get  it  and  keep  it,  I  think  you  are  better  off  to 
have  no  more.  All  improvements  by  way  of  jetties  at  a  river's  raouti 
across  a  bar  necessarily  entail  the  consequence  of  continual  deposit 
beyond  the  jetty. 

Examined  by  Mr.  Kelson  : 

Q.  The  more  water,  the  more  siltf — ^A.  The  more  water  passes  down, 
the  more  silt  goes  out. 

Q.  And  if  you  have  more  water  thaft  you  need,  you  get  more  silt!— 
A.  That  is  the  view  I  have  of  it. 

Q.  That  is  your  theory! — A.  That  is  my  theory ;  that  when  you  have 
as  much  water  as  you  need  for  the  maintenance  of  the  channel  and  the 
scouring  out  of  the  bar  it  is  better  to  have  no  more. 

Mr.  Oatohings.  Your  idea  is  that  you  would  not  close  these  other 
passes  unless  it  should  seem  to  be  necessary! 

A.  No.  Do  whatever  the  situation  seems  to  call  for  when  you  get 
to  it. 

Examined  by  Mr.  Vest  : 

Q.  When  you  state  that  these  levees  ought  to  be  built  from  Cairo  to 
the  mouth  (costing  $18,000,000),  do  you  make  that  statement  in  conoec- 
tion  with  the  revetment  system  and  the  dredging  t  What  would  be  tbe 
effect  of  that  as  an  isolated  improvement?  Suppose,  for  instance,  yo^^ 
were  to  levee  and  not  revet.    Of  course  you  would  use  your  diiedg^ 
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boats  anyway;  but  sapx)ose  you  do  not  revet  at  all,  what  would  be  the 

effect  of  the  levee  system  f — A.  If  you  complete  your  levee  system  so  as 

to  confine  your  flood  discharge  to  the  channel  you  get  a  more  effective 

a<i;ency  in  the  work  of  scour.    The  river  at  its  flood  makes  a  bigger 

path  for  itself  than  it  would  if  it  were  not  restrained.    A  considerable 

deposit  of  sediment  in  the  river  is  avoided,  and  the  channel  keeps  larger 

and  keeps  open  better.    At  the  same  time,  if  you  make  no  revetments, 

if  you  leave  the  scouring  force  of  the  river  to  spend  itself  on  the  banks, 

yoq  will  have  bars;  and  you  will  have  to  remove  those  bars  by  your 

dredging  apparatus  at  low  water;  you  will  have  a  continued  wandering 

aromid  of  the  river,  and  there  will  be  considerable  descruction  of  levees, 

and  a  great  deal  of  mischief  in  consequence  of  the  caving  of  banks ;  all 

that  you  can  prevent  only  by  revetments.    And  if  you  make  up  your 

mind  that  the  cost  of  those  is  too  great  to  warrant  their  construction, 

yon  have  simply  to  stand  the  consequences. 

Q.  Well,  to  make  the  improvement  complete  (and  that  is  the  point  I 
v^t  to  get  at),  we  ought  to  have  revetment,  dredging,  and  levees  f — 
A.  Yes,  to  make  the  work  ideally  complete  you  ought  to  have  all  those. 

Mr.  Gatchings.  And  contraction  works  where  needed? 

A.  And  contraction  works  where  needed.  That  would  be  the  ideally 
perfect  river.    Such  a  river  as  that  would  be  the  engineer's  dream. 

Q.  That  would  cost  about  a  hundred  millions,  all  combined? — A.  The 
estimate  of  the  commission  was  that  it  would  cost  sixty  mUlions  to  Vicks- 
burg;  one  hundred  and  twenty  millions,  I  think,  to  Red  River — forty 
years  to  complete  the  work  to  Vicksburg  with  all  available  material, 
and,  I  suppose,  as  much  more  to  extend  it  to  Red  River. 

Examined  by  Mr.  INelbox  : 

Q.  And  $182000,000  for  levees  would  make  one  hundred  and  forty 
miUions? — ^A.  Yes. 

Q.  And  then  about  three  millions  more  for  these  dredge  boats  ?--<-A. 
Something  like  that;  it  will  depend  on  the  lenghth  of  time  embraced 
in  the  calculation. 

Q.  So  it  would  make  about  a  hundred  and  fifty  to  a  hundred  and 
sixty  millions? — A.  The  scheme,  as  now  in  course  of  execution  by  the 
commission,  is  within  comparatively  small  limits  of  cost.  The  com- 
pletion of  the  levee  system  upon  the  estimates  which  have  been  made, 
especially  if  it  is  accomplished  by  the  cooperation  of  the  United  States 
and  the  States,  is  not  a  heavy  burden;  and  the  maintenance  of  the 
system,  if  it  were  thus  divided,  would  not  be  a  heavy  burden;  and  the 
operations  of  dredging  can  be  carried  on  at  relatively  quite  a  small 
expense.  And  if  the  i)eople  and  the  Government  are  content  to  go  on 
with  that  form  of  improvement,  the  burden  will  not  be  at  all  serious. 
It  will  leave  the  country  below  subject  to  the  inconveniences  of  this 
lawless,  wandering,  mischief-making  stream,  and  whether  they  are 
willing  to  stand  that  or  would  prefer  to  embark  in  a  system  of  its  com- 
plete improvement,  with  their  eyes  open  to  the  cost,  is  a  thing  which 
^be  people  and  Congress  must  settle. 

Examined  by  Mr.  Catchings. 

Q.  Let  me  ask  you  a  question  as  to  the  eftect  of  levees,  if  they  were 
^ade  complete,  upon  interstate  and  foreign  commerce,  without  refer- 
ence to  that  commerce  which  travels  the  Mississippi  Kiver.  In  other 
^ords,  the  Mississippi  Valley  on  both  sides  is  traversed  now  by  rail- 
roads, and  is  crossed  by  railroads  longitudinally  and  latitudinally; 
those  roads  are  engaged  in  interstate  and  foreign  commerce;  nearly  all 
the  grain  which  was  exported  from  [New  Orleans  last  year  (forty-two 
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million  bashels)  went  over  those  roads,  down  the  Mississippi  Valley. 
ISoWj  suppose  we  have  no  levees  and  this  whole  country  were  subject  to 
perpetual  inundation ;  could  those  railroads  which  are  engaged  in  inter- 
state and  foreign  commerce  afford  to  maintain  themselves  t — ^A.  I  should 
doubt  it. 

Q.  So,  in  building  levees  we  not  only  protect,  as  you  think,  commeroe 
by  the  river  and  the  riparian  owners  along  the  river,  but  you  give  free 
vent  to  this  whole  valley  for  the  purpose  of  interstate  and  foreign  com- 
merce through  the  agency  of  railroads  f — ^A.  Yes,  sir. 

Q.  Is  it  not  true  that  during  the  flood  of  1897,  traffic  on  nearly  all  of 
these  railroads  was  seriously  interrupted,  in  some  cases  for  weeks  at  a 
time? — A,  Traffic  was  very  much  interrupted. 

Q.  I  will  say  that  Mr.  Fish,  president  of  the  Dlinois  Central  Railroad, 
told  me  that  the  branch  of  his  road  which  runs  from  Memphis  to  New 
Orleans  was  damaged  physically  to  the  extent  of  half  a  million  dollars 
by  the  flood,  to  say  nothing  of  the  fact  that  he  was  not  able  to  operate 
the  line  for  nearly  two  months.  So  the  Government  might  properly 
take  that  into  consideration  in  considering  the  effect  of  levees,  might 
it  not  f — ^A.  Certainly.  I  would  like  to  recur  for  a  moment  to  a  question 
that  some  time  Vas  spent  upon,  as  to  the  effect  of  allowing  the  basins 
to  remain  open  as  reservoirs.  I  think  the  effect  of  the  discharge  of  a 
great  basin  like  the  St.  Francis  into  the  river  during  the  progress  of 
a  great  flood  is  a  very  serious  and  disastrous  one.  Its  effect  is  con- 
fined mainly  to  levees  which  are  not  very  far  below  that  point.  That 
effect  gradually  dies  out  as  you  go  down  the  river.  And  I  think,  on 
general  principles,  that  the  levees  below  the  foot  of  each  basin  ought 
to  be  built  to  a  grade  as  high  as  we  can  make  them,  or  as  high  as  we 
believe  they  need  to  be,  if  we  can  do  that,  before  we  proceed  with  the 
closure  of  the  basin  above. 

Mr.  l^BLSON.  That  is  the  way  I  look  at  it. 

Witness.  But  upon  the  whole,  when  the  work  is  done,  and  taking 
the  safety  of  the  levees 

Q.  You  mean  when  it  is  done  along  the  whole  linet — ^A.  Yes.  Tak- 
ing the  safety  of  the  system  and  of  the  people  into  account,  I  think 
they  would  be  better  off  with  all  the  basins  closed  than  with  some  of 
them  left  open. 

Examined  by  Mr.  Berry  : 

Q.  As  a  rule^  it  would  be  better  to  close  them  than  to  leave  it  as  it  is 
nowf — A.  I  think  so.  If  I  were  an  inhabitant  of  the  Yazoo  Basin,  my 
wish  about  it  would  be  to  first  make  the  levees  in  my  own  front  secoi6) 
and  then  shut  up  the  front  above. 

Q.  In  point  of  fact,  did  the  closing  of  the  Yazoo  Basin  raise  the 
water  at  Vicksburg  or  along  the  Tensas  front  in  any  way  whatever? 
Is  there  any  real  evidence  that  it  made  it  higher  at  Vicksburg  or  in  the 
Tensas  Basin  than  it  was  before  f — A.  That  question  is  complicated  by 
two  considerations.  I  think  that  the  closure  of  the  Yazoo  and  the 
Tensas  combined  made  a  higher  stage  of  water  at  Vicksburg  than  i^ 
they  had  been  both  open,  probably  5  but  I  think  that  the  people  of  the 
Tensas  were  greatly  benefited  by  the  closure  of  the  Yazoo.  I  think 
they  were  a  great  deal  better  off  with  the  Yazoo  front  closed  than  they 
would  have  been  with  the  Yazoo  front  open,  and  subjected  to  the  great 
engorgement  that  took  place  at  the  mouth  of  the  Yazoo.  I  have  always 
felt  that  way. 

Q.  You  have  always  felt  that  the  engorgement  there  injured  the  peo- 
ple of  the  Tensas  rather  than  benefited  themf — A.  The  engorgement 
of  water  at  the  foot  of  the  Yazoo  injured  the  people  in  the  Tensas  more 
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han  the  increased  height  which  results  from  the  completion  of  the 
evees  on  the  Tensas  and  the  Yazoo.  They  are  better  off  now  than 
liey  were  before. 

Q.  Would  not  the  same  conditions  apply  to  the  closing  of  the  St. 
Francis  as  apply  to  the  closing  of  the  Yazoo! — ^A.  Exactly  the  same, 
provided  you  make  the  levees  on  the  Yazoo  high  enough  to  stand  the 
strain  during  the  transition. 

Examined  by  Mr.  C ATCHINOS  : 

Q.  Do  you  think  it  likely  that  during  the  flood  of  1897,  if  the  levees 
on  the  Yazoo  Basin  had  not  broken,  the  crevasse  would  have  occurred 
ftt  Biggs f — A.  It  is  prettv  hard  to  answer  such  a  question.  It  is  very 
bard  to  tell  what  would  have  occurred  if  something  else  had.  been  dif- 
ferent. I  do  not  think  that  the  levees  of  the  river,  as  a  whole,  were 
high  enough  and  strong  enough  to  have  contained  that  flood. 

Q.  You  will  notice  I  limited  the  question  to  the  break  at  that  place, 
that  being  the  point  where  the  return  flow  of  the  Tazoo  came  in. — A.  I 
bave  no  doubt  it  contributed.  To  say  whether  the  break  would  have 
occurred  or  not  if  the  breaks  in  the  Yazoo  levees  had  not  occurred 
involves  other  considerations. 

Q.  Yes,  but  I  was  simply  speaking  of  that  particular  place  in  order 
to  identify  it  in  your  mind,  if  I  co^d,  with  the  return  flow  from  the 
Tazoo  Basin. — ^A.  That  that  return  flow  aggravated  the  situation  there 
i8  DO  doubt  in  my  mind  at  aU. 

Q.  You  think  that  the  return  flow  from  the  St.  Francis,  coming  at  a 
time  when  the  main  river  was  still  high,  contributed  to  the  damage 
below  there  t — ^A.  I  think  it  probable  that  it  did,  but  that  involves  some 
other  factors.  The  situation  at  the  foot  of  the  St.  Francis  is  not 
exactly  like  the  situation  at  the  foot  of  the  Yazoo  in  this:  That  the 
body  of  the  flood  was  poured  in  at  Cairo;  that  is  where  the  great  and 
sadden  elevation  took  place,,  and  if  you  had  had  that  entire  volume  of 
nter  confined  within  levees,  the  effect  would  h^ve  been  to  raise  the 
water  quickly  to  a  considerable  height  along  the  whole  front  of  the  St. 
Francis  Basin  and  at  its  foot  as  well. 

By  the  time  you  get  down  to  the  foot  of  the  Yazoo  the  immediate 
effect  of  the  whole  flood  wears  off  somewhat.  As  you  go  down  the 
tlobd  does  not  rise^so  fast;  the  water  does  not  rise  as  fast  at  the  foot  of 
the  Yazoo  as  it  does  at  the  head  of  it.  The  whole  great  trough  of  the 
channel  has  to  be  filled  with  water  as  the  flood  goes  down  the  river, 
&iid  that  diminishes  the  rapidity  of  the  rise.  So  the  conditions  at  the 
foot  of  the  St.  Francis  are  not  exactly  the  same  as  they  are  at  the  foot 
of  the  Yazoo,  and  1  am  not  prepared  to  say  but  that,  if  the  whole  St. 
Francis  Basin  had  been  leveed  during  the  flood  of  1897,  the  flood  wave 
^ould  have  been  transmitted  down  the  front  of  the  St.  Francis  so  rapidly 
that  it  would  have  reached  that  point  with  an  elevation  as  high,  x)ossi- 
%,  as  it  had  in  fact.  I  am  not  quite  competent  to  figure  that  out. 
f  on  have  to  take  a  great  many  things  into  consideration  in  order  to 
(-'ome  to  a  conclusion  upon  that  point. 

Q.  And  on  that  you  desire  to  express  no  opinion? — A.  As  to  what 
^onld  have  been  the  result  in  a  supposed  case  at  a  particular  place  I 
do  not  wish  to  express  an  opinion. 

Q.  As  to  whether  it  would  have  been  higher  or  lower! — A.  As  to 
whether  it  would  have  been  higher  or  lower. 

Q.  Is  it  not  a  fact  that  the  trade  between  the  people  who  inhabit 
this  valley,  and  the  other  parts  of  the  country,  is  very  enormous  in  the 
aggregate? — ^A.  It  is  very  great  indeed.  This  is  a  great  productive 
i^alley. 
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Q.  And  the  traffic  between  the  people  who  dwell  in  the  valley  and 
those  in  other  parts  of  the  country  (New  England  and  ever3rwhere)  is 
enormous? — A.  Yes. 

Q.  Now,  is  it  or  is  it  not  a  fact  that  the  destructive  influences  of  such 
floods  as  that  of  1897  seriously  embarrass  that  traffic,  not  only  as  to 
the  agencies  by  which  it  is  carried  on,  but  as  to  the  actual  volume  of  iti 
Do  not  such  floods  diminish  the  power  of  the  people  in  the  valley  to 
make  purchases  and  their  power  to  meet  their  obligations?  Inotber 
words,  is  not  the  eft'ect  of  such  a  flood  as  that  of  1897  felt  all  over  this 
countiy? — ^A.  It  has  that  effect,  of  course. 

Mr.  Gallxng-eb.  You  mean  more  particularly  traffic  by  rail,  doyoa! 

Mr.  Gatohings.  I  had  begun  by  asking  the  Judge  if  the  amount  of 
business  stransacted  by  the  people  of  this  valley  with  the  people  in  the 
other  States  was  not  very  enormous  in  the  aggregate,  and  he  said  it 
was.  I  then  asked  him  if  the  effect  of  such  floods  as  that  of  1897  was 
not  to  embarrass  the  trade,  not  only  by  preventing  people  from  paying 
their  debts,  but  diminishing  their  purchasing  power. 

Mr.  Gallingeb.  There  is  no  question  about  that.  The  question  of 
the  interruption  of  railway  traffic  impressed  me  very  much. 

The  WiTNE&s.  I  think  that  a  levee  system  which  will  inspire  coofi- 
deuce  is  indispensable  to  the  development  of  that  country.  Its  greatest 
value,  to  my  mind,  is  not  in  the  immediate  saving  which  it  makes  in 
damages  from  overflow  so  much  as  in  the  building  up  of  confidence  on 
the  part  of  the  people.  The  eff'ect  upon  that  confidence  of  the  growtii 
of  the  levee  system  in  the  last  ten  years  has  been  very  remarkable. 
As  the  levees  have  extended  upstream  and  people  have  been  saved 
from  annual  overflows  and  have  begun  to  feel  confidence  in  the  secarity 
of  the  protection,  there  has  been  a  prodigious  devdopment  of  life  and 
business  in  the  valley.  I  do  not  think  it  is  extravagant  to  say  tiiat 
the  value  of  the  property  in  the  Yazoo  and  Tensas  basins  has  increased 
50  per  cent  and  may  be  a  hundred  in  the  last  ten  years. 

Examined  by  Mr.  GATCHiNas : 

Q.  That  is,  taking  the  basin  as  a  whole,  you  mean  T — A.  Yes. 

Q.  You  do  not  mean  an  individual  plantation! — A.  No;  the  whole  of 
it.  The  value  of  land  has  been  greatly  increased  and  the  amomit  of 
business  has  been  greatly  increased  by  the  confidence  which  has  taken 
possession  of  the  community  in  the  security  of  their  protection. 

Q.  Based  upon  the  expectancy  that  the  Government  is  going  to  see 
them  through  f — A.  That  has  been  the  foundation  of  it  very  largely. 
You  never  can  have-  an  adequate  development  of  the  wealth  and 
resources  of  this  country  down  here  until  you  inspire  in  the  minds  of 
the  people  a  perfect  confidence  that  they  are  going  to  be  protected 
against  floods. 

Examined  by  Mr.  Bebby: 

Q.  If  I  understand  you  correctly,  when,  in  speaking  of  the  leveea, 
you  said  they  should  be  made  absolutely  safe  before  you  think  it  wise 
to  close  the  St.  Francis  Basin,  you  referred  to  levees  at  the  head  of  the 
Yazoo;  you  did  not  include  all  the  levees  down  to  the  mouth  of  the 
river? — A.  No.  I  was  thinking  particularly  of  the  levees  that  would 
have  to  sustain  the  greatest  strain,  those  along  the  Yazoo  front,  and 
especially  those  at  the  head  of  that  basin.  The  Tensas  levees  at  their 
head  are  subject  to  a  strain  of  another  character.  They  have  to  tak0 
the  inflow  of  the  Arkansas.  But  I  had  in  mind  in  my  answer  partica* 
larly  levees  on  the  Yazoo. 

Mr.  Nelson.  I  think  I  have  seen  in  some  reports  lately  that  ftom 
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the  experience  of  the  flood  of  1897  it  is  conceded  it  is  necessary  to  raise 
the  height  of  the  Yazoo  levees,  on  an  average,  from  2  to  3  feet  to  make 
them  safe! 

A.  I  think  so. 

Q.  The  whole  length!— A.  Yes. 

Q«  Now,  if  the  commission  had  ample  funds,  if  you  had  all  the  money 
yon  needed,  how  long  would  it  take  you  to  complete  the  entire  levee 
system  and  make  it  as  you  contemplate  it? — ^A.  A  very  few  years.  It 
would  diminish  the  economy  of  the  work  somewhat  to  undertake  to  do 
it  too  quickly.  The  resources  of  the  country  for  the  doing  of  that  kind 
of  work  are  not  infinite,  you  know,  and  if  you  throw  too  much  of  it  in 
the  market  you  increase  the  price  of  it. 

Q.  You  could  not  very  well  do  it  to  advantage  in  less  than  three  or 
four  years,  could  you? — A.  I  think  not. 

Q.  It  would  be  divided  over  three  or  four  years? — A.  I  should 
tbiuk  so. 

Q.  Now,  was  not  that  estimate  of  $18,000,000  based  on  a  higher  price 
per  cubic  yard  than  you  can  have  it  done  for  now? — A.  It  is  an  estimate 
which  is  being  exceeded  now  in  some  parts  of  the  couutry,  and  which 
could  be  reduced  somewhat. 

Q.  That  is  ^hat  I  mean.  Gould  it  not  be  reduced? — ^A.  It  could  be 
reduced  somewhat  by  the  use  of  certain  and  continuing  appropriations. 
As  things  now  stand,  the  levee  work  is  costing  a  great  deal  more  than 
it  ought  to.    One  year's  appropriation  is  only  available  for  that  season. 

Q.  If  you  had  a  four  years'  continuing  contract  could  you  not  do  it 
to  greater  advantage? — A.  To  much  better  advantage. 

Q.  And  cheaper  than  you  have  been  doing  it? — ^A.  Cheaper  than  we 
are  doing  it  now? 

Q.  Yes. — A.  Yes,  sir. 

Q.  How  much  does  it  cost  now? — A.  It  runs  all  the  way  from  12  to 
16, 18,  or  20  cents  per  yard.  We  have  an  appropriation  of  so  much 
money  for  levees.  We  get  at  it  along  in  the  late  summer,  and,  in  order 
to  make  it  available  for  the  floods  of  the  next  year,  we  must  require  the 
levee  contractor  to  have  his  work  done  by  the  Ist  of  March.  It  gets 
into  the  fall  months  before  we  can  go  through  the  necessary  formalities 
in  regard  to  advertising,  letting  a  contract,  etc.,  and  the  contractor  is 
then  put  under  bonds  to  have  his  work  done  by  the  Ist  of  March,  and 
that  takes  him  into  the  rainy  season,  when  he  loses  a  great  deal  of  time 
by  rain,  and  when  the  earth  may  be  wet  and  costs  much  more  to  handle 
than  if  it  were  dry.  "Now,  if  we  could  let  that  contract  in  the  spring 
and  give  the  contractor  until  the  1st  of  March,  so  that  he  could  utilize 
the  summer  and  fall  months,  we  could  get  it  done  for  not  much  over 
half  of  what  we  have  to  pay  if  we  crowd  it  into  a  few  months  in  the 
winter. 

Q.  You  could  probably  get  it  done  for  sixteen  million,  four  million  a 
year  for  four  years,  couldn't  you? — A.  I  should  think  we  ought. 

Examined  by  Mr.  Oatchings  : 

Q.  Under  the  appropriation  made  in  the  river  and  harbor  bill  of  1892 
you  were  authorized  to  contract  ahead? — A.  Yes. 

Q.  So  that  yon  could  have  work  done  to  be  paid  for  as  Congress  might 
thereafter  appropriate? — A.  Yes. 

Q.  Now,  we  thought  in  Congress  that  we  had  done  the  same  thing  in 
the  year  1896;  we  thought  we  had  again  placed  the  Mississippi  Eiver 
under  a  continuous  contract  system,  but  it  was  ruled  in  the  offtce  of  the 
Chief  of  Engineers  that  that  was  not  true,  and  therefore  you  can  only 
contract  for  a  given  year.    Kow,  I  wish  to  ask  you  if,  as  a  result  of  that, 
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the  price  of  levee  bailding  has  not  greatly  increased? — A.  Very  much 
indeed. 

Q.  In  other  words,  when  you  had  the  power  to  contract  ahead  yoa 
got  your  levee  work  done  much  cheaper  than  you  can  nowt — A.  It  is 
costing  us  now,  I  think,  at  least  25  per  cent  more,  on  the  whole,  than 
under  the  provisions  of  the  former  act. 

Q.  And  is  it  not  advisable  that  the  law  be  amended  so  as  to  place  it, 
beyond  question,  as  it  was  before  1892? — A.  I  think  so.  It  would  saye 
a  great  deal  of  money. 

Q.  Can  you  give  any  idea  as  to  the  proportion  of  lands  in  the  Mis- 
sissippi Valley  which  are  now  cultivated,  and  the  proportion  which 
remain  yet  to  be  subdued  ? — A.  It  is  pretty  hard  to  form  an  opinion 
about  that.  I  have  talked  with  a  good  many  citizens  about  it,  and  on 
the  basis  of  such  information  as  I  could  get  I  have  made  some  calcola- 
tions  in  that  respect.  My  best  opinion  is  (and  it  is  very  largely  con* 
jectural)  that  a  good  deal  less  than  half  of  the  land  which  would  be 
tillable  is  now  occupied  and  cleared. 

Q.  So  that,  if  we  had  a  system  which  would  guarantee  protection,  at 
least  one-half  of  the  valley  which  is  now  idle  and  a  waste  could  be  used, 
and  no  doubt  would  be,  for  tillable  soil? — A.  I  think  so. 

Q.  Is  not  the  effect  of  such  a  flood  as  that  of  1897  to  derange  the 
wliole  postal  service  of  the  Gkivernment  in  this  valley  ? — A.  Necessarily. 

Q.  So  that  when  the  Government  undertakes  to  serve  the  people 
with  mail  it  has  to  do  it  as  best  it  can  at  a  greatly  incfeased  cost?— 1 
Yes;  during  the  flood  of  1897  I  had  occasion  to  send  a  telegram  to 
some  place  where  there  was  no  telegraph  station.  The  operator  took 
his  book  and  looked  up  what  he  thought  was  the  nearest  telegraph  sta- 
tion to  the  post-office  and  sent  a  dispatch  there.  It  turned  out  that 
between  those  two  places  there  was  an  impassable  flood,  and  there  was 
no  communication  for  a  number  of  weeks  between  the  one  place  and 
the  other,  and  my  dispatch  reached  its  destination  about  a  month  after 
the  time  I  sent  it,  although  the  operator  did  his  best  to  get  it  there. 
He  sent  it  to  the  plaee  which  appeared  on  the  map  to  be  the  nearest 
postoffice. 

Q.  So  the  postal  service  of  the  United  States  sufl*ers  greatly  daring 
times  of  flood? — ^A.  It  is  entirely  cut  off  in  some  places. 

Q.  And  it  is  conducted  under  much  greater  expense? — ^A.  Yes,  sir. 

Examined  by  Mr.  Ifl^ELSON : 

Q.  Please  state  the  method  in  which  the  work  of  levee  construction 
and  repair  is  carried  on  by  the  State  and  Federal  authorities,  respec- 
tively, and  the  manner  in  which  they  cooperate  in  the  work. — A.  The 
usual  method  is  something  like  this.  The  commission  determines  what 
proportion  of  a  given  appropriation  shall  be  devoted  to  the  work  of 
repair  and  extension  of  levees.  It  then  subdivides  that  gross  amoant 
and  distributes  it  among  the  various  levee  districts  on  the  river.  There 
is  a  levee  district  in  the  St.  Francis  Basin ;  the  Yazoo  Basin  is  divided 
into  two  levee  districts  (an  upper  and  a  lower),  and  there  is  an  upper 
Tensas  district  and  one  or  two  other  districts  in  the  Tensas  Basin,  and 
there  is  an  Atchafalaya  district  and  a  Ponchartrain  district,  and  so  on. 
A  certain  gross  amount  of  money  is  allotted  to  each  one  of  those 
districts 

Q.  By  the  commission?  A,  By  the  commission,  and  approved  by 
the  Chief  of  Engineers  and  the  Secretary  of  War.  The  expenditnie 
of  the  money  is  then  left  in  charge  of  the  district  officer,  who  i* 
charged  with  executing  the  work  in  that  district.    It  was  the  custon^ 
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)r  some  time  for  these  various  officers  to  meet  together  as  a  board  and 
lake  some  more  detailed  disposition  of  the  funds,  but  of  late  years 
hat  has  been  discontinued.  The  commission  has  itself  directed  the 
istribution  of  the  funds  more  closely  than  it  did  formerly.  At  the 
iresent  time  the  officer  in  charge  of  the  district,  upon  consultation 
rith  the  engineers  who  have  charge  of  the  levees  on  behalf  of  the 
Itate,  determines  where  he  will  expend  the  money.  That  is  done  with 
eference  to  the  importance  of  the  work  and  the  respective  convenience 
if  the  army  officer  and  the  State  engineer.  We  have  been  very  fortii- 
late  so  far,  I  think,  in  having  very  judicious  men  on  both  sides  to  do 
liis  work.  There  has  been  substantially  no  friction  or  trouble  between 
ihe  engineers  of  the  United  States  and  the  State  authorities.  The 
^ntlemenwho  have  represented  the  State  authorities  have  been,  witb- 
mt  exception,  as  far  as  I  know,  men  of  unusual  ability  and  prudence, 
ind  they  have  gotten  along  with  our  engineers  without  a  particle  of 
iifficulty  that  1  know  of.  The  work  having  thus  been  divided  among 
them,  the  engineers  on  the  part  of  the  United  States  execute  the  per- 
lioii  which  they  have  assumed,  and  the  officers  representing  the  local 
listricts  execute  the  rest  of  it. 

Q.  Ultimately,  then,  the  two  authorities  assume  the  construction  of 
separate  i>ortions  of  the  levee  in  the  respective  districts? — A.  Yes^  it 
is  done  in  that  way  entirely..  Each  authority  lets  its  own  contracts  for 
certain  specified  work. 

Q.  After  the  levee  is  constructed,  who  has  charge  of  it? — A,  They 
continue  a  sort  of  joint  charge.  The  engineers  of  the  United  States 
look  particularly  after  the  work  they  have  done,  and  the  State  authori- 
ties look  particularly  after  the  work  they  have  done. 

Q.  Is  there  not  a  system  of  patrol  during  flood  periods! — A.  There 
is  a  system  of  patrol  at  those  times.  I  do  not  know  that  I  can  state 
accurately  in  regard  to  it.  Some  other  gentlemen  can  describe  it  to  you 
better  than  I  can.  My  understanding  of  the  matter  is  that  they  accom- 
modate themselves  to  circumstances  ^  that  where  the  State  authorities 
consider  it  necessary  to  extend  their  supervision  over  the  entire  line, 
they  do  it,  and  the  United  States  officers  do  the  same;  that  where  there 
is  an  insufficient  force  on  either  side  to  do  the  work  well,  the  other  side 
supplies  the  deficiency  if  it  can.  There  never  has  been  any  specific  or 
distinct  division  of  authority  on  that  subject  between  the  United  States 
engineers  and  the  State  officers.  They  have  gotten  along  very  nicely 
so  far,  simply  by  the  exercise  of  mutual  good  judgment  and  hearty 
cooperation. 

Q.  In  your  opinion,  after  the  levee  system  has  been  completed  and 
the  question  is  simply  a  question  of  maintenance  and  care,  under  what 
ftnthority  ought  that  supervision  and  care  to  be  exercised  ? — A.  I  should 
Appose  it  would  be  desirable  to  have  the  responsibility  lodged  in  one 
Bonroe  of  authority  or  the  other,  and  I  do  not  know  that  it  is  funda- 
jDentally  important  which  it  is.  It  could  be  well  done  by  either  author- 
ity. There  is  a  little  to  be  said  in  favor  of  the  supervision  of  those 
^orks  by  the  United  States,  to  the  efifect  that  the  authority  of  the 
^nited  States  is  somewhat  more  impressive,  and  I  think  commands  a 
iittle  more  deference  among  the  people  than  the  authority  of  the  State 
officers.  The  United  States  Oovernmeni  is  recognized  as  a  more  tre- 
siendous  source  of  authority  than  the  State  government.  Its  officers  in 
'harge  are  army  officers,  and  their  authority  is  the  authority  of  an  army 
>fficer;  while  the  State  officials  are  made  up  from  the  citizens  of  tlie 
)Iaee,  and  their  neighbors,  I  think,  are  not  quite  as  much  afraid  of  them 
isthey  are  of  representatives  of  the  United  States  Government. 
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Q.  And  their  powers  are  more  apt  to  be  hampered  by  local  pies- 
suret— A.  A  little  bit;  yes. 

Q.  Federal  officers  could  exercise  more  independence  f — ^A.  I  think 
bo;  a  little  bit.  On  the  other  hand,  there  is  this  to  be  said,  that  if 
yoa  shoald  always  have  as  competent  and  faithfal  men  as  we  have  had, 
Federal  officers  might  lack  that  incessant  interest  in  the  work  which 
the  self-interest  of  the  local  authorities  would  inspire  in  theuL  As  I 
said,  we  have  been  so  fortunate  as  to  have  a  very  excellent  class  of 
Federal  officers  down  here — men  of  a  very  high  sense  of  duty  and  me& 
who,  I  think,  are  disposed  to  be  quite  as  watchful  as  the  local  author- 
ities.   But  you  might  not  always  have  that  class  of  men. 

Q.  Might  it  not  be  well  to  leave  to  the  State  authorities  the  matter 
of  merely  patrolling  the  levees  and  watching  over  them,  and  leave  the 
matter  of  su])ervision  of  repairs  to  the  Federal  Government,  or  coold 
the  two  coexist  in  that  way  f — A.  I  do  not  think  there  would  be  insa- 
perable  difficulty  in  any  direction  about  it.  I  think  the  mere  matter  of 
patrol  could  be  lodged  in  the  hands  of  the  State  authorities.  I  shoald 
think,  if  the  Unit^  States  is  going  to  assume  the  responsibility  of 
keeping  the  levees  in  repair,  it  would  be  better  that  the  whole  duty  of 
patrolling  them  should  also  be  lodged  in  the  hands  of  the  Federal 
officers.  One  of  the  serious  difficulties  to  be  contended  with  is  the 
disposition  of  people  to  use  the  levee  as  a  highway.  It  is  many  times 
convenient  to  use  it  for  that  purpose,  ancf  by  using  it  in  that  way  they 
wear  it  down.  The  people  have  also  a  habit  of  cutting  openings  in  the 
levee  in  order  to  get  across  it  with  wagons  and  teams,  fof  access  to  the 
bank  of  the  river,  and  then  leaving  the  openings  unclosed.  And  thej 
have  had,  until  recently  (and  I  do  not  known  but  they  may  do  it  io 
some  extent  still),  down  at  the  lower  end  of  the  river  where  they  want 
to  get  water  to  their  rice  fields  and  things  of  that  kind,  the  custom  of 
putting  pipes  through  the  levee.  That  has  been  prevented  to  a  large 
extent  lately  by  legislation  in  Louisiana.  A  great  many  bad  breaks 
have  come  from  things  of  that  kind.  Injurious  use  of  levees  could  be 
more  effectually  prevented  by  the  authorities  of  the  United  States  than 
by  local  authority. 

Upon  the  subject  of  the  probable  cost  of  maintenance,  referred  to  in 
an  earlier  part  of  my  examination,  I  ought  to  say  that  I  do  not  know 
what  it  would  be.  The  cost  of  merely  maintaining  a  levee  after  it  has 
been  well  built  is  an  insignificant  amount.  To  keep  it  up  against 
deterioration  from  the  action  of  the  elements,  if  it  be  protected  against 
injurious  use  by  men,  would  require  a  very  small  fraction  of  1  per  cent 
of  the  original  cost;  it  would  be  an  amount  so  small  as  to  be  trifling. 
The  cost  of  maintenance  that  is  to  be  considered  is  the  cost  of  replacing 
levees  which  have  been  destroyed  by  the  caving  in  of  banks  adjacent 
to  them,  and  the  building  of  new  lines  in  anticipation  of  such  caving. 
That  will  always  amount  to  something,  and,  in  the  history  of  the  levee 
system,  has  amounted  in  the  past  to  a  very  large  sum.  What  it  will  be 
will  depend  in  a  great  degree  upon  the  care  with  which  the  levee  lines 
are  originally  located.  There  were  reasons  why  the  people  in  years 
gone  by  were  in  the  habit  of  locating  their  levees  dangerously  near  to 
the  river.  One  of  those  reasons  is  the  fact  that  the  highest  land  is 
there,  and  that  that  is  the  place  where  the  levees  can  be  built  most 
cheaply.  Another,  and  probably  a  more  prevailing  reason,  has  been 
that  the  land  owners  along  the  river  are  very  reluctant  to  have  their 
lands  thrown  outside  the  levee  by  new  construction.  And  as  the  levees 
have  been  located  by  their  fellow-citizens  and  neighbors  with  whom 
they  have  more  or  less  influence,  they  have  in  many  cases,  and  I  should 
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iy  perhaps  as  a  rule,  indaced  the  location  of  levees  upon  lands  which 
ere  too  near  to  caving  banks  for  permanent  safety. 
Another  circamstance  which  has  no  doubt  contribnted  greatly  to  the 
jne  result  is  that  the  resonrces  of  the  people  for  protection  by  levees 
ive  been  limited,  and  the  engineers  have  been  compelled  to  consider 
16  question  of  immediate  protection,  rather  than  permanent  protec- 
on,  and  so  when  a  levee  was  threatened  by  caving,  to  build  a  new  one 
lat  would  answer  for  a  few  years,  and  thus  keep  up  the  line  continu- 
isly,  rather  than  build  the  new  levee  on  a  location  further  back,  where 
would  cost  more  money.  That  has  been  one  of  the  elements  of  the 
tuation  which  engineers  have  had  to  contend  with,  and  which  they 
mid  not  get  rid  of.  The  United  States  Government  in  the  work  done 
Dder  the  commission  has  pursued  a  much  more  conservative  course  in 
lat  respect  than  the  State  engineers  had  been  in  the  habit  of  pursuing 
efore.  The  rule  which  has  been  laid  down,  and  I  think  generally 
[)8erYed,  has  been  to  locate  no  levee  at  a  point  where  it  would  be 
ndangered  by  caving  within  twenty  years,  as  nearly  as  the  progress  of 
iving  could  be  foreseen.  The  cost  of  maintenance  will  depend  largely 
pon  the  observance  of  some  such  principle  of  permanence  as  that.  I 
tiink  that  a  study  of  the  history  of  the  lines  and  of  the  breaches  by 
mug  would  disclose  an  approximate  law  upon  which  an  estimate 
raid  be  made  of  the  probable  cost  of  maintenance.  I  have  never  made 
iiat  study  myself.  I  think  that  the  material  in  the  archives  of  the 
dmmission  and  accessible  from  the  records  of  the  levee  engineers  along 
be  river  would  enable  a  reasonably  reliable  calculation  to  be  made  of 
^bat  the  cost  of  maintenance  would  be.  There  are  some  gentlemen 
resent  who,  I  think,  ought  to  know  more  about  it  than  I  do.  1  have 
tated  the  principles  upon  which  the  question  is  to  be  answered.  My 
nswer  must  be  that  I  do  not  know. 


U.  S.  S.  Mississippi, 
MemphiSj  Tenn.y  February  4,  1898, 

A.  S.  Galdwell  testified  as  follows: 

I  want  to  say,  as  the  representative  of  the  Gotton  Exchange,  that 
6  regret  exceedingly  that  your  time  is  so  limited,  because  I  know  that 
nything  I  may  say  to  you  upon  the  subject  immediately  under  consid- 
"ation  will  not  be  nearly  as  effective  as  the  hospitality  the  city  of 
emphis  might  show  you.  But,  if  you  can  not  accept  our  hospitality, 
shall  have  something  to  say,  although  I  am  quite  convinced  you  have 
^ard  it  a  hundred  times.  I  will  say  it,  at  any  rate,  in  order  to  fulfill 
y  duty  to  my  constituents,  who  would  believe  I  would  not  do  my  duty 
I  did  not  say  something  to  you. 

I  do  not  know  that  I  thoroughly  understand  the  purposes  of  this 
»mmittee,  or  the  scope  of  your  inquiries.  I  think,  however,  I  do. 
Mr.  Nelson.  We  are  here  to  investigate  the  matter  of  the  floods  or 
^erflows  of  the  Mississippi  Kiver  and  what  can  be  done  to  restrain 
lem,  and  also  whether  any  help  can  be  obtained  by  means  of  reser- 
)irs  or  by  the  outlet  system ;  and,  further,  we  are  going  to  investigate 
le  outlets  at  the  Passes  and  look  into  the  matter  of  securing  a  better 
lannel  to  the  sea.  But  in  this  immediate  section  of  the  country  our 
ading  x>oint  of  inquiry  is  the  matter  of  the  floods  which  you  have 
\d,  and  the  best  method  of  preventing  damage  from  them  in  the 
ture.  On  that  subject,  particularly,  we  would  be  glad  to  hear  any 
ggestions  you  may  make. 
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Mr.  OAL.DWELL.  1  thank  you,  Senator.  I  particularly  wished  an 
expression  from  you  on  this  subject,  because,  when  our  committee  met 
this  morning,  there  seemed  to  be  some  difference  of  opinion  as  to  the 
•cope  of  the  committee  that  we  are  now  addressing. 

As  to  the  various  methods  of  preventing  Hoods  in  the  future,  1  am 
not' here  to  speak.  Those  matters  can  better  be  told  you  by  those  who 
are  thoroughly  familiar  with  that  subject.  I  can  only  speak  to  yoa  of 
general  conditions,  and  very  briefly,  of  what  we,  as  business  men,  feel  to 
be  the  only  preventative  in  this  immediate  section  of  the  country.  We 
feel  that  there  is  but  one  way  in  which  these  Hoods  can  be  prevented, 
and  that  is  by  the  building  of  levees.  If  it  were  possible  to  assist  iu 
the  prevention  of  floods  by  outlets,  that  would  be  discovered  by 
competent  engineers,  and,  if  it  is  a  means,  we  are  not  opposed  to  it 
If  there  is  any  way  by  which  these  floods  can  be  prevented  through 
the  medium  of  reservoirs,  we  are  not  against  that.  We  occupy  the 
same  position  that  any  other  good  citizens  of  the  country  would — ^auy- 
thing  to  prevent  them.  But  in  Memphis,  we  are  in  favor  of  the  levee 
system.  It  has  been,  we  think,  successftd  to  a  very  large  extent.  We 
think  it  can  be  made  permanently  successful.  I,  for  one  (and  I  believe 
I  voice  the  sentiments  of  pretty  nearly  every  intelligent  business  man 
of  the  city  of  Memphis),  believe  that  this  time  of  absolute  protection 
against  floods  will  come  quicker  and  surer  by  national  control  of  the 
levees.  At  present  our  levees  are  built  by  funds  derived  by  taxation, 
by  our  different  levee  boards,  assisted  by  the  Government  of  the  United 
States.  There  is  no  continuity  of  design.  The  levees  are  built  here 
and  there,  and  there  is  a  great  deal  of  waste — there  must  be,  because 
the  matter  is  not  taken  hold  of  iu  a  systematic  manner.  We  believe 
if  the  United  States  Government  would  take  hold  of  this  whole  levee 
system — and  I  am  not  speaking  of  any  particular  levee  district,  but 
the  whole  levee  system — that  the  work  would  go  forward  more  rapidly 
and  at  a  great  deal  less  cost  than  at  present.  And  we  are  willing  to 
bear  taxation  for  it,  too.  We  are  not  asking  the  National  Governuieot 
to  take  hold  of  this  for  the  purpose  of  relieving  us  from  taxation.  We 
are  willing  to  burden  ourselves,  as  we  have  in  the  past,  to  the  very 
fullest  limit  of  possibility. 

I  thought  possibly  the  matter  of  taxation  for  levee  purposes  was  a  snb- 
ject  that  you  may  not  have  known  accurately ;  that  you  may  have  had  it 
in  statements  of  percentages,  etc.  And  one  of  the  strongest  arguments 
(and  possibly  the  only  one  that  I  can  bring  to  you  individually)  is  to 
show  you  some  of  my  own  tax  receipts.  Here  is  a  tax  receipt  covering 
a  plantation  in  the  Fifth  Louisiana  levee  district — which  you  will  visit 
as  you  go  down  the  river.  The  amount  of  taxes  I  paid  on  that  planta- 
tion was  t474.68.  That  is  made  up  of  an  ad  valorem  tax  on  the  land, 
an  acreage  tax,  as  we  call  it — 5  cents  an  acre — and  a  general  State 
levee  tax,  which  goes  into  a  general  fund  (which  the  engineers  cau 
explain  to  you).  It  is  also  m^e  up  of  a  cotton  tax  of  $1  per  bale.  I 
sold  that  plantation  last  year  for  S9,000,  and  was  very  glad  to  do  it. 
Kow,  there  is  a  tax  of  5  per  cent  upon  the  value  of  that  property  tbit 
we  have  been  imposing  upon  ourselves  cheerfally,  and  will  coutinue 
to  pay  if  there  is  any  hope  that  our  occupation  of  the  land  will  not  be 
temporary. 

Mr.  Catchings.  That  receipt  does  not  include  your  State  and  parish 
taxes  f 

The  Witness.  No;  what  I  have  given  you  is  the  tax  for  levee  i)flr- 
poses  only. 

Here  is  a  receipt  for  the  payment  of  a  special  levee  tax.     Here  is  * 
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ax  of  5  cents  an  acre,  and  here  is  a  district  levee  tax,  which  goes  to 
ihe  State,  and  then  there  is  a  cotton  tax.  That  is  in  the  Fifth  Louisiana 
evee  district. 

Here  is  a  receipt  for  the  tax  on  a  plantation  that  I  now  own  in 
General  Gatchings's  district,  in  Washington  County.  The  amount  of 
»x  I  paid  on  that  plantation  this  year  was  t558.07,  purely  for  levees, 
rhftt  does  not  include  our  other  taxation,  but  that  went  into  a  general 
land  for  the  repair  and  building  of  levees.  Kow,  that  plantation  I 
lave  j&equently  offered  for  sale  at  about  1 18,000,  and  have  not  been 
ible  to  sell  it. 

Here  is  a  receipt  upon  some  land  I  own  in  the  Arkansas  district  just 
icross  from  here,  the  St.  Francis  levee  district.  Their  tax  is  a  uniform 
\ax  of  2  per  cent  upon  a  valuation  which  is  not  quite  the  vtJue  of  the 
property. 

I  present  these  to  you  in  specific  form,  because  I  shall  then  ask  you 
if  it  is  within  the  possibilities  of  the  people  in  this  district  to  do  more 
than  they  are  doing.  If  it  is  not  possible  for  them  to  do  any  more,  is 
it  wise  for  the  great  Oovefnment  of  the  United  States  to  let  this  whole 
territory  here  (the  extent  of  which  you  doubtless  have  before  you  in 
accurate  form)  to  go  to  waste  f  And  even  with  our  levee  system  as  it 
is  now,  and  with  the  few  breaks  we  had  last  year,  the  flood  was  so  gen- 
eral that  it  simply  means  that  if  we  are  to  consider  that  a  possibility 
of  every  year  of  high  water,  our  lands  will  have  practically  no  value 
and  sooner  or  later  must  be  abandoned.  Some  persons,  more  brave 
than  others,  may  stick  out  a  little  longer,  but  eventually  the  result  is 
inevitable  that  if  we  can  not  protect  it  from  the  waters  of  the  Mississippi 
Biver  the  country  must  be  abandoned. 

Now,  is  it  worth  while  for  the  United  States  Government  to  do  itt 
Will  it  come  within  the  general  powers  of  the  Government  to  protect 
this  country  or  to  assist  in  protecting  it — to  take  charge  of  it  with  all 
its  great  force  and  power  along  with  the  local  taxation — which  we  are 
qnite  willing  to  continue  if  thought  advisable?  Is  it  worth  while  to 
protect  this  great  portion  of  the  United  States,  or  shall  we  let  it  go,  as 
eventually  it  must  unless  we  get  Government  aid  in  some  form;  and 
Government  aid  in  its  old  form,  while  we  have  been  very  thankful  for 
it,  aDd  while  it  has  assisted  materially,  has  not  been  what  the  case 
demands?  Now,  this  territory,  in  its  great  extent,  provides  labor  and 
a  living  for  a  large  population,  very  many  of  whom  are  without  means 
except  from  their  own  labor.  To  depopulate  this  country  or  to  allow 
it  to  go  backward,  it  seems  to  me,  would  be  a  very  serious  detriment  to 
the  public  in  general.  If  the  country  is  prosperous,  if  it  is  built  up 
and  protected,  it  is  difficult  to  tell  where  the  ramifications  of  business 
Would  go  to,  how  far  the  general  benefit  from  a  prosperous  country 
here  would  reach.  It  seems  to  me  it  goes  beyond  any  immediate  ben- 
efit to  be  derived  by  the  land  owners  who  are  protected  by  the  levees 
built;  that  there  is  a  vast  benefit  to  the  country  at  large. 

1  am  deliberately  not  speaking  of  tbe  subject  of  the  benefit  to  navi- 
gation; I  am  speaking  solely  in  regard  to  the  matter  of  the  floods,  the 
fray  to  remedy  them,  and  the  proposition  of  the  Government  taking 
charge  to  prevent  them  in  the  future. 

1  think  this  is  a  subject  that  is  thoroughly  worthy  the  consideration 
yf  the  United  States  Government,  even  if  it  should  incidentally  result 
^  the  use  of  public  funds  for  private  purposes.  I  am  quite  well  aware 
hskt  that  great  x)olitical  problem  is  involved,  and  that  it  is  a  stumbling 
>lock  to  many  people,  but  I  think  that  if  this  committee  will  look  at  it 
b  a  broad  view,  look  at  it  as  a  committee  that  is  willing  to  depart 
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radically  from  old  principles  aud  old  ideas  to  arrive  at  the  tmtli 
arrive  at  the  general  good,  that  that  difficulty  will  sink  into  insig 
cance. 

B.  C.  Obaves  testified  as  follows: 

Mr.  Chairman  and  gentlemen  of  the  committee,  speaking  for 
Merchants'  Exchange,  I  want  to  say  that  we  are  in  line  with  the  Co 
Exchange  on  this  question  of  levees.  We  have  already  learned  v 
we  think  the  whole  country  is  now  learning  pretty  fast,  that  if 
territory  is  reclaimed  and  subdued,  it  must  be  with  the  aid  of  the  Un 
States  Government  working  with  the  various  levee  boards  in  the  var 
States.  There  is  no  question  but  what  the  great  river  has  overs 
the  capacity  of  the  people  along  its  banks  to  deal  with  it,  and  I  bel 
that  public  opinion  is  fast  coming  to  the  idea  that  it  is  only  by  Gov 
ment  aid  that  this  can  be  done,  and  that  we  will  do  our  share  as  1 
we  may.  As  evidence  of  that,  I  am  told  that  in  the  St.  Francis  I< 
country  they  have  this  year  paid  97  per  cenf  of  their  taxes.  All 
taxes  will  be  collected.  People  are  paying  their  taxes  cheerfi 
Formerly  they  collected  only  30  or  31  per  cent  each  year,  but  now 
people  want  to  come  in  and  pay  all  they  are  asked  to  pay,  to  do  t 
proper  part.  I  do  not  believe  the  levee  boards  would  ever  acconip 
it  unless  the  people  not  only  put  in  their  money,  but  ask  the  Gov 
ment  how  they  should  expend  it,  to  a  certain  extent.  One  levee  dist 
might  have  an  idea  that  levees  should  be  built  at  a  certain  point, 
the  Government,  looking  at  it  from  a  higher  standpoint,  might  say 
levee  should  go  further  back;  and  the  Government  should  be  the 
to  say  that  piivate  interests  should  set  back  and  do  the  proper  thii 

I  have  studied  this  river  some.  Of  course  the  engineering  part 
get  from  the  engineers.  But  I  have  mixed  with  the  people  a  good  ( 
in  the  various  conventions.  I  was  at  Davenport  last  fall,  at  Vicksl 
two  or  three  years  ago,  and  at  Greenville,  and  in  my  judgment 
peox>le  in  the  valley  have  come  to  the  conclusion  that  it  is  by  le^ 
and  not  otherwise  that  they  are  to  get  protection.  Of  course, 
details  of  having  an  outlet  at  the  lower  end  of  the  river  is  an  engin 
ing  proposition,  and  no  one  in  Memphis  will  object  to  using  any  m 
ods  of  that  sort.  It  might  be  that  you  can  not  treat  the  river  all  al 
Doctors  do  not  give  the  same  medicine  for  all  diseases.  If  the  ri^ 
conditions  require  an  outlet  down  there,  I  am  satisfied  the  engin 
will  find  it  out  and  make  it.  We  want  to  work  with  the  Governii 
and  do  what  they  want  us  to  do,  and  do  it  intelligently,  or  else 
accomplish  nothing.  It  is  really  a  question  of  reclaiming  this  i 
country  down  here,  or  not  reclaiming  it,  it  seems  to  me.  It  seemi 
me  it  is  worth  reclaiming. 

With  the  levees  we  have  in  the  St.  Francis  district  now,  we  hav( 
increase  of  70  per  cent  in  the  population  already,  and  they  bell 
in  the  levees  and  are  paying  taxes  as  stated,  and  only  want  a  contii 
tion  of  what  has  been  done.  The  people  believe  in  this,  and  I  b 
you  gentlemen  believe  in  this,  and  whatever  you  see  in  going  along 
river  will  confirm  your  ideas  that  it  is  the  proper  thing  to  do. 
have  some  of  the  St.  Francis  Levee  Board  people  with  us,  who  mi 
say  something  to  you  in  regard  to  the  reason  that  Memphis  had  hig 
water  than  ever  before.  We  had  a  big  river  the  whole  length,  but, 
recollect,  we  had  a  little  more  here  than  we  expected  to  get  with 
gauge  marks  at  other  points,  and  some  little  complaint  has  been  in 
as  to  the  leveeing  of  the  St.  Francis  district  giving  trouble  to  Mernp 
I  do  not  look  for  any  serious  trouble  at  Memphis  from  this  levee  W( 
any  more  than  temporary,  and  it  is  a  well  understood  idea  that  pri^ 
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interests  mast  suffer  a  little  temporarily  for  the  public  good,  and  I 
believe  that  as  these  levees  are  completed  the  shore  between  here  and 
Cairo  will  be  thoroughly  protected  and  better  than  It  has  been. 

I  only  want  to  say  for  the  Merchants'  Exchange  that  we  are  for  the 
levees,  and  for  the  Government  supervision  of  this  river,  with  the  idea 
that  the  people  living  along  its  banks  will  pay  a  tax  cheerfully  to  the 
limit  of  their  capacity. 

I  do  not  think  it  is  worth  while  to  detain  you  longer,  any  more  than 
to  say  that  we  want  to  work  together  and  to  ultimately  reclaim  the 
land  along  the  river.    It  is  worth  reclaiming. 

Mr.  Chairman,  we  have  a  report  which  we  would  like  to  file  with  you. 

The  report  was  marked  "  Exhibit  V,''  and  is  as  follows: 

Exhibit  V. 

Office  of  St.  Francis  Levee  Board, 

February  3, 189S, 
Col.  R.  C.  Graves, 

Chairman  of  Cotton  and  Merchants*  Exchange  Committee, 

Sir:  In  response  to  your  request  on  behalf  of  your  committee  for  information  relu- 
tire  to  the  St.  Francis  levee  district,  I  take  pleasure  in  submitting  the  following: , 

The  St.  Francis  levee  district  was  created  under  an  act  of  the  £;eneral  asHembly  of 
the  State  of  Arkansas,  which  became  a  law  on  the  15th  day  of  February,  1893,  and 
is  composed  of  all  the  counties  of  Crittenden  and  Mississippi  and  all  that  part  of 
the  counties  of  Craighead,  Poinsett,  Cross,  St.  Francis,  an(l  Lee  that  are  subject  to 
overt] ow  by  the  Mississippi  River,  and  also  of  a  small  part  of  Phillips  County. 

In  the  same  year  and  at  about  the  same  time  the  St.  Francis  levee  district,  in  Mis- 
Bouri,  was  also  organized,  and  includes  the  counties  of  New  Madrid,  Pemiscot,  and 
Dnnklin.  The  Missouri  district,  while  intimately  connected  with  ours  by  a  common 
interest,  has  no  official  connection  with  ours.  The  two  districts  extend  from  Point 
Pleasant,  Mo.,  to  the  mouth  of  the  St.  Francis  River,  in  Arkansas. 

revenue  of  district. 

At  the  first  meeting  of  the  board  of  directors  of  the  St.  Francis  levee  district 
(Arkansas)  it  was  decided  to  submit  to  the  landowners  of  the  district  a  proposition 
to  levy  an  annual  tax  of  4  cents  per  acre  on  all  the  taxable  lands  of  the  district. 
This  propoeition  was  voted  on  at  meetings  of  the  owners  in  the  respective  counties 
uid  received  more  than  two-thirds  of  all  the  votes  cast. 

At  first  there  was  considerable  opposition  to  the  payment  of  the  tax,  but  gradually 
opposition  died  out,  and  onr  annual  collections  have  increased  every  year,  until  in 
1H97  we  collected  nearly  90  per  cent  of  all  the  taxes  levied,  and  in  two  counties — 
Mississippi  and  Lee — practically  all  of  the  taxes  of  1807  were  collected.  Our  reve- 
nne  firom  taxation  is  about  $60,000  per  annum,  which  is  supplemented  by  the  sale  of 
lands  that  were  donated  to  us  by  the  State.  Our  total  revenue  since  the  Int  day  of 
May  last  approximates  the  sum  of  $100,000.  I  wish  in  this  connection  to  state  that 
when  I  speak  of  revenue  of  the  district  I  refer  to  that  of  the  Arkansas  district 
^one.    I  have  not  at  hand  reports  from  the  Missouri  district. 

LEVER   CONSTRUCTED. 

From  the  last  annual  report  of  the  late  Capt.  H.  N.  Pharr,  our  chief  engineer,  we 
learn  that  the  total  levee  construction  to  date  had  been  as  follows  (to  May  1,  1897): 

Cable  yards.  Co8t. 

Missouri  levee  district  had  built 1,045,865      $127,300.83 

Arkansas  levee  district  had  built 1,275,932        240,041.31 

Total  by  two  districts 2,321,797        367,342.14 

Jie  United  States  built  in  Missouri 839,  678         79, 915.  (i7 

«»e  United  States  built  in  Arkansas 919, 837        154, 091. 01 

Total  United  States  work 1,759,515        234,036.07 

Total  levee  built  in  Missouri 1,885,543        207,246.50 

Total  levee  built  in  Arkansas 2,195,769        391,132.32 

Total 4,081,312        601,378.82 
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The  United  States  Government  has  now  nnder  conBtmctiou  and  abont  completed 
closing  of  breaks  and  repair  work  in  Missouri,  estimated  to  cost  $11,000;  and  dol- 
ing of  breaks,  repair  work,  and  new  levees  across  Craighead  Point,  Arkansas,  esti- 
mated to  cost  $56,000. 

The  St.  Francis  levee  district  of  Arkansas  has  now  nnder  oonstmction  and  sear 
completion  8  miles  of  repair  work,  from  Luxora  to  a  point  below  Osceola,  which  ii 
estimated  to  cost  $16,000;  topping  off  ot  9  miles  of  levee  between  Nodena  and  Pecta 
Point,  which  is  estimated  to  cost  $5,500.  We  also  have  nnder  oonstmction  17  milai 
of  new  levee  in  prolongation  of  our  oontinuons  line  from  Pecan  Point  south,  esti- 
mated to  cost  $75,000,  showing  a  total  of  enlargement,  closing  of  breaks,  topping  off, 
and  new  work  at  the  present  time  (exclusive  of  Government  work)  of  34^  miles,  sod 
estimated  to  cost  $102,500.  I  submit  this  statement  to  show  you  gentlemen  thtt 
not  for  one  moment  have  we  been  content  to  lie  down  and  wait  for  the  General  Got- 
ernment  to  come  to  our  aid.  Aid  we  must  have,  but  in  the  meantime  the  peopk 
of  the  St.  Francis  levee  district  are  leaving  nothing  undone  that  they  have  Uie  power 
to  do  to  complete  the  levees  in  their  district. 

EFFECT  OF  LEVEES. 

Since  the  levees  have  been  built  in  New  Madrid  and  Pemiscot  counties  the  popQ- 
lation  has  increased  more  than  75  iper  cent,  and  in  Mississippi  County,  Ark.,  nearly 
100  per  cent.  Land  values  have  greatly  increased,  and  many  thousands  of  acres oif 
land  that  were  but  a  few  years  ago  considered  valueless  are  now  being  opened  up  aod 
put  in  a  state  of  cultivation. 

AREA  OF  THE  TWO  DISTRICTS. 

There  are  about  1,000,000  acres  in  the  Missouri  district  and  about  2,000,000  acres  ii 
the  Arkansas  district.  Before  the  organization  of  oar  district  not  more  than  10  per 
cent  of  the  lands  in  our  district  were  in  cultivation,  but  now  the  percentage  of  aem 
in  cultivation  is  increasing  rapidly. 

Finally,  we  ask  of  yon  not  merely  your  indorsement  of  the  levee  s^'stem,  but  yoor 
hearty  and  enthusiastic  cooperation  in  the  work  of  reclaiming  the  lands  in  the  St. 
Francis  Basin.  We  feel  that  we  have  contributed  much  to  the  greatness  of  Memphi% 
and  though  we  have  done  much,  as  we  think,  it  is  but  a  tithe  of  what  we  willdi 
with  our  lands  protected  from  inundation  by  the  Mississippi. 
Very  respectfully,  yours, 

Hugh  R.  McVeigh, 
Secretary  St.  Franeia  Levee  Board. 


Memphis,  Tenn.,  February  4,  1898, 
Bamxtel  G.  Emery,  sworn,  testified  as  follows: 
Examined  by  Mr.  Nelson  : 

Q.  What  is  your  full  namef — ^A.  Samuel  0.  Emery. 

Q.  What  is  your  business? — A.  Weather  Bureau  observer. 

Q.  How  long  have  you  been  in  that  work? — A.  Twenty-five  years, 

Q.  Where  have  you  been  stationed? — A.  At  La  Crosse,  Dubuqoe? 
Cairo,  and  Memphis. 

Q.  How  long  have  you  been  stationed  at  Memphis? — A.  Two  years. 

Q.  You  were  here  during  the  flood  of  1897? — A.  I  was. 

Q.  And  took  observations? — A.  Yes,  sir. 

Q.  Is  the  statement  in  this  book  (which  I  show  you)  your  report!— 
A.  Yes,  sir. 

Q.  Is  that  statement  and  that  table  true  and  correct? — A.  Itistt 
the  best  of  my  belief. 

Q.  And  that  is  your  statement  of  testimony? — A.  Yes,  sir. 

The  statement  referred  to  in  the  book  is  paragraph  111,  on  pages  7^ 
and  75,  United  States  Department  of  Agriculture,  Weather  Bureau 
Bulletin  E,  Floods  of  the  Mississippi  Eiver,  and  is  as  follows : 

111.  Effect  of  the  St.  Francis  Leree. — Before  comparisons  can  be  made  between  tli» 
present  flood  and  thoRe  which  have  occurred  in  former  years  it  is  necessary  to  tsk^ 
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ito  accoaut  the  changed  conditions  which  have  resulted  from  the  conBtmotion  of 
le  Arkansas  levees.  Since  1890  there  has  heen.bailt  a  line  of  levee  along  the  west 
ank  of  the  Mississippi  River^  extending  from  Point  Pleasant,  Mo.,  south  to  Pecan 
oint,  a  distance  of  125  miles.  The  purjiose  of  the  levee  is  to  protect  the  St.  Fran- 
is  bottom,  the  greater  portion  of  which  was  formerly  subject  to  an  annual  overflow. 
f  this  bottom  much  is  not  under  cultivation,  considerable  areas  being  covered  by 

succession  of  swamps  and  lakes  having  a  heavy  growth  of  gum,  sycamore,  and 
vpress  trees.  In  former  years  the  bottom  had.  been  flooded  more  or  less  whenever 
ae  Mississippi  at  Cairo  reached  a  41  or  42  foot  stage.  The  water  after  leaving  the 
dsin  river  passed  into  the  St.  Francis  Basin,  through  which  runs  the  Little  and  St. 
"nncis  rivers.  Through  these  channels  it  again  found  its  way  to  the  Mississippi  at 
i  point  abont  12  miles  north  of  Helena,  Ark.  The  effect  of  leveeing  the  west  bank 
if  the  Mississippi  in  front  of  the  St.  Francis  bottom  is  to  compel  the  water  to  pass 
lown  the  Mississippi  from  Cairo  to  Helena. 

In  the  following  table  a  comparison  is  made  of  several  earlier  floods  with  that  of 
tbis  year.  The  floods  occurring  from  1882  to  1886  reached  about  the  same  stage  at 
Cam)  as  the  flood  of  this  year.  The  maximum  stages  at  Cairo,  Fulton,  Memphis, 
ind  Helena  during  the  floods  of  1882-1886,  together  with  their  mean,  ana  the  corre- 
sponding stages  of  this  year's  flood,  are  presented : 


Year. 


Cairo,  lU. 


Falton,  Mo. 


Memphis,  Teun. 


Maximnm 
stage. 


1882 
1883, 
1884 
1806. 


]ft7 


Mean 


Maximum 
stage. 


Below 

stage  at 

Cairo. 


Maxi- 
mum 
stage. 

Below 

atageat 

Cairo. 

35.0 
34.8 
34.2 
34.8 

16.8 
17.4 
17.6 
16.2 

Helena,  Ark. 


34.7 
37.1 


17.0 
14.5 


Maxi- 
mum 
stage. 

Below 

stage  at 

Cidro. 

47.2 
46.0 
47.0 
48.1 

4.6 
5.3 
4.8 
2.9 

47.3 
51.5 

4.4 

0.1 

The  average  difference  In  stage,  in  the  earlier  floods,  between  Cairo  and  Fulton 
▼as  15.7  feet ;  between  Cairo  and  Memphis,  17  feet ;  and  between  Cairo  and  Helena, 
i-4  feet.  The  building  of  the  levee  has  caused  a  decrease  in  the  difierence  between 
fhoM  points;  that  is,  it  has  raised  the  stage  at  Memphis  about  2.5  feet  above  what 
it  ironld  have  been,  had  the  water  been  left  to  flow  over  the  lowlands  of  Arkansas. 
So,  instead  of  a  diflerence  of  17  feet  between  the  Cairo  and  Memphis  stages,  we  now 
bave  abont  14.5  feet,  and,  had  it  not  been  for  the  breaking  of  the  levee,  it  is  probable 
that  this  diiference  would  have  been  lessened  at  least  an  additional  foot.  In  other 
■rordft,  the  levees,  if  kept  intact,  would  result  in  some  3  feet  more  water  at  Memphis 
than  under  former  conditions.  At  Helena  the  change  is  still  more  marked,  and  the 
former  diflerence  of  4  feet  has  entirely  disappeared,  and,  had  it  not  been  for  the  great 
(^vasse  at  Flower  Lake,  the  Helena  flood  crest  would  probably  have  been  consider- 
ably above  that  at  Cairo. 


U.  S.  S.  Mississippi, 
Near  Greenville,  Miss.j  February  4, 1898. 

WtLLiAH  Stabling,  sworn,  testified  as  follows: 

Examined  by  Mr.  Kelson. 

Q.  Major  Starling,  what  position  do  you  occupy? — A.  I  am  chief 
^Dgineer  of  the  lower  Yazoo  levee  district. 

Q.  Under  State  authority? — A.  Yes. 

Q.  Under  the  authority  of  the  State  of  Mississippi?  From  what 
^int  to  what  point  does  your  district  extend  on  the  river? — A.  From 
-be  boundary  line  between  Bolivar  and  Coahoma  counties  to  the  month 
^f  the  Yazoo,  or  at  least  as  far  as  that  levee  district  extends  toward 
•^^  mouth  of  the  Yazoo. 

Q.  How  long  have  you  been  engaged  in  that  position? — A.  I  have 
^eld  my  present  position  for  about  fourteen  years.  I  have  been  in  the 
evee  service  for  about  sixteen  years. 
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Q.  Will  you  state  to  the  committee  in  your  own  way  the  sources  of 
the  flood  of  1897  and  of  the  previous  great  floods  with  which  you  are 
familiar  or  have  looked  up!  Perhaps  you  migfht  give  us  a  brief  state- 
ment of  the  floods  of  1882  and  1883;  they  were  the  largest,  were  they 
not!— A.  And  1884  also. 

Q.  Give  us  first  a  brief  statement  as  to  the  sources  of  those  fioocU, 
and  then  come  down  to  the  flood  of  1897.— A.  The  floods  of  1882, 1883, 
and  1884  were  very  similar.  The  three  floods  came  in  great  part  from 
the  Ohio  River.  They  culminated  at  Cairo  in  the  latter  part  of  Febru- 
ary, and  they  reached  the  same  height  withiu  a  few  inches.  The  flood 
of  1882,  I  think,  was  about  51.9  at  Cairo;  the  flood  of  1883,  52.2;  tbar 
of  1884,  51.8;  there  was  only  that  difterence  between  them;  they  were 
at  almost  the  same  stage.  And  they  all  culminated  from  the  23d  to 
the  27th  of  February.  Almost  all  proceeded  in  great  part  from  the 
Ohio.  An  estimate  that  I  made,  I  think  for  the  flood  of  1882,  was  that 
69  or  70  per  cent  came  from  the  Ohio;  in  1883  about  the  same;  and  in 
1884,  about  85  i>er  cent. 

Q.  And  those  floods  were  superinduced  by  what? — A.  By  rainfall  in 
the  Ohio  Valley  principally.  The  1884  flood  was  also  supplemented  by 
quite  a  heavy  snowfall  in  the  Upper  Ohio  Valley,  in  the  Allegbeny 
country.  But  generally  the  reason  was  excessive  and  heavy  rainfall 
Those  floods  were  the  greatest  of  which  we  have  any  record  iu  the 
Mississippi  Valley.  It  has  occasionally  happened  that  considerable 
floods  come  from  the  Missouri  and  Upper  Mississippi,  but  there  are 
very  few  of  those;  1858  was  a  case  in  point,  and  1844,  and,  in  a  leas 
degree,  1892.  In  1892  I  think  about  55  per  cent  came  from  the  Upper 
Mississippi  and  Missouri, 

Q.  What  was  the  average  duration  of  those  floods — the  danger 
stage! — ^A.  Speaking  offhand  (I  have  not  any  data  with  me),  I  suppose 
it  might  be,  at  Cairo,  two  months,  perhaps.  Farther  down — at  Vicks- 
burg,  for  instance — it  was  considerably  longer. 

Q.  In  those  cases  f — A.  Yes.  That  is,  that  it  was  above  what  they 
call  the  danger  line. 

Q.  Unless  you  wish  to  say  something  more  about  those  floods,  come 
down  to  the  flood  of  1897.— A.  The  flood  of  1897,  in  great  part,  came 
from  the  Ohio  Eiver  and  its  tributaries.  Accurate  information  on  that 
point  can  be  had  from  the  records.  I  do  not  suppose  it  is  worth  while 
to  recapitulate  them — I  do  not  know  that  I  could  without  memoranda- 
but  my  impression  is  that  something  like  75  per  cent  of  that  flood 
came  from  the  Ohio. 

Q.  At  what  period  did  it  occur — later  or  earlier  than  the  previous 
floods! — A.  Later.  The  first  break  in  my  district  occurred  on  the  28th 
of  March.    It  was  a  later  flood  than  those  of  1882, 1883,  and  1884. 

Q.  What  was  the  character  of  the  flood,  as  to  its  duration,  compared 
with  those  earlier  floods! — A.  My  recollection  is  it  was  of  nearly  the 
same  duration.  I  think  it  stayed  at  Cairo  somewhat  longer  than  the 
previous  floods;  it  had  rather  a  greater  duration  at  Cairo. 

Q.  Was  that  flood  and  the  earlier  floods  aggravated  either  in  volume 
or  in  duration  by  water  coming  from  the  Mississippi  above  Cairof— 
A,  Not  very  much.  The  rise  Irom  the  Mississippi  above  Cairo  came 
after  t^ie  crest  of  the  flood  of  1897  was  past;  it  had,  therefore,  ver)' 
little  effect.  It  did  not  affect  at  all  the  height  of  the  flood.  It  pro- 
longed it,  but  had  no  effect  upon  the  height. 

Q.  How  in  1897!— A.  I  speak  of  1897. 

Q.  It  had  no  effect A.  In  1882,  1883,  and  1884  it  had  very  little 

effect. 
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Q.  In  1897  its  chief  effect  was  in  prolonging  the  flood! — A.  In  pro- 
nging it. 

Q.  Did  the  other  streams  below — the  St.  Francis,  the  White,  the 
rkansaSy  and  the  Bed  rivers — have  anything  to  do  with  aggravating 
le  floods! — ^A.  Yes;  they  have  almost  always  had  a  very  considerable 
Feet.  The  flood  stages  of  the  White,  Arkansas,  and  St.  Francis  have 
ien  frequently  decisive.  It  has  made  a  great  flood  out  of  what  per- 
ips  would  not  otherwise  have  been  a  great  flood. 

Q.  And  that  has  occurred,  has  it  not,  because  the  rainfall  in  those 
asins  has  been  simultaneous  with  the  rainfall  in  the  Ohio^Basin! — A. 
recisely.  The  rainfalls  come  from  the  same  storjii.  The*  same  storm 
tiat  falls  on  the  Ozark  Mountains  continues  up  the  Ohio  Valley  and 
ills  on  the  sloi)es  of  the  AUegheuies. 

Q.  I  wish  you  would  go  into  the  matter  of  the  source  of  these  storms 
nd  what  brings  about  the  freshets. — A.  The  great  floods  of  the  Mis- 
issippi  Valley,  so  far  as  my  observation  extends,  have  been  caused  by 
hose  cyclonic  rainstorms  that  have  their  origin  in  the  Gulf  of  Mexico, 
n  have  their  greatest  development  in  the  neighborhood  of  the  Gulf. 
Chey  originate  generally  in  southern  Texas,  then  proceed  up  the  Ohio 
Galley,  distributing  their  rainfall  as  they  go,  and  pass  out  at  the  mouth 
>f  the  St.  Lawrence  River,  skirting  the  western  slope  of  the  Alleghany 
kfountains. 

Q.  That  is  what  produces  the  excessive  precipitation  ! — A.  In  almost 
^U  the  instances  that  have  come  to  my  knowledge  that  has  been  the 
mmediate  cause  of  the  great  floods  of  the  Mississippi  Valley.  First 
hey  generally  fall,  as  I  say,  on  the  slopes  of  the  Ozark  Mountains,  and 
lave  frequently  been  attended  by  very  heavy  precipitation.  In  1890, 
or  instance,  in  four  months  there  was  40  inches  of  rain  fell  in  the  Ozark 
egion.  It  is  a  region  of  excessive  rainfall.  They  then  continue  up  the 
)hio  Valley  and  distribute  their  rainfall  there.  The  very  same  storms 
hat  occur  in  the  southern  regions  also  occur  in  the  northern  regions. 
t  is  the  same  storm  that  gives  the  precipitation  throughout  the  whole 
entral  valley,  in  the  majority  of  cases. 

Q.  Now,  will  you  please  go  on  (in  asking  you  this  question  I  am  fol- 
>wing  your  mode  of  discussing  it  in  your  pamphlet)  and  state  to  the 
)mmittee  the  eftect  of  the  new  levees  upon  the  flood  heights  in  1897 — 
le  effect  of  the  construction  of  the  latest  and  newest  levees! — A. 
iter  the  war  the  levees  on  the  Arkansas  side  of  the  river,  in  the  Ten- 
ks  Basin,  were  neglected  for  many  years.  The  levee  system  was  not 
3pt  up.  The  country  was  impoverished  from  continual  successive 
-erflows,  and  almost  nothing  was  done  toward  the  preservation  of  the 
vees,  after  the  close  of  the  war,  until  about  1887.  On  the  Mississippi 
de  the  local  authorities  had  kept  up  a  levee  system  in  the  particular 
strict  that  I  represent — that  is,  from  the  line  between  Coahoma  and 
)]ivar  counties  down.  The  levees  of  the  upper  part  of  the  Yazoo 
isiu  were  without  repairs  and  in  a  ruinous  condition  until  about  1884, 
len  it,  too,  organized  and  formed  a  levee  system  of  its  own. 
Q.  That  was  under  State  authority! — A.  Under  State  authority.  In 
82  the  Mississippi  Eiver  Commission  entered  into  cooperation  with 
e  State  organizations,  and  since  that  time  the  levee  system  has  been 
rried  on  under  a  coordination  of  the  two  authorities.  The  State 
thorities,  however,  on  my  side  of  the  river  have  done  much  the  larger 
rtion  of  the  work. 

Q.  Please  state  in  this  connection  the  order  of  time  in  which  these 
stems  were  built  and  completed. — A.  There  was  a  levee  system 
ganized  in  Mississippi  in  1858.    That  was  suspended  by  the  war. 
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After  the  war  the  Mississippi  levee  district  was  separated  into  two  dis- 
tricts, an  upper  and  a  lower  district.  The  upper  district  soon  got  into 
difficulties  and  went  into  bankruptcy,  as  it  were,  till  it  was  reorganized 
in  1884,  but  the  Lower  Yazoo  district  maintained  its  organization  from 
1865  to  the  present  time;  it  maintained  a  complete  levee  system,  and 
has  done  so  from  that  day  to  this.  We  have  expended  from  1865  up  to 
the  present  time  nearly  nine  millions  of  dollars. 

Q.  In  the  Yazoo  district! — ^A.  Yes;  in  the  Lower  Yazoo  district,  the 
one  which  I  represent. 

Q.  Nine  million  dollars,  under  State  authority? — A.  Nearly  nine  mil- 
lion dollars;*  more  accurately,  eight  and  three-quarter  millions,  nnder 
State  authority.  From  1882  up  to  the  present  time  (since  the  Govern- 
ment  went  into  partnership  with  us)  the  State  authorities  have  expended 
about  five  millions  and  a  quarter,  and  the  United  States  Government 
have  expended  about  two  million  one  hundred  thousand  dollars,  sa 
the  local  authorities  have  really  borne  much  the  heavier  share  of  the 
burden. 

Q.  You  have  expended,  then,  nearly  fourteen  million  dollarsf—A. 
No;  nine  million  dollars  on  the  part  of  the  State  authorities  represent! 
the  amount  up  to  date  from  1865;  but  since  1882  we  have  expended 
about  five  and  a  quarter  millions. 

Q.  Of  those  nine  millions? — A.  Of  those  nine  millions.  The  State 
and  local  authorities  have  expended  something  less  than  $11,000,000 
since  1865. 

Q.  During  that  period,  then,  the  Federal  authorities — ^you  said  the 
State;  you  meant  the  levee  district? — A.  I  meant  the  levee  district- 
the  local  authorities.    Yes. 

Q.  When  I  refer  to  State,  I  mean  outside  the  Federal  authorities.  I 
include  State  and  local  when  I  say  *' State.*' — A.  Yes. 

Q.  State  and  local  have  expended  nine  million  as  against  two  million 
by  the  Federal  Government! — A.  Yes. 

Q.  Now  as  to  the  upper  district. — A.  Of  that  1  can  not  give  you  accu- 
rate information.  I  am  not  well  informed  on  that  subject.  My  colleagae. 
Major  Dabney,  who  will  meet  you  at  Vicksburg,  will  tell  you  aboat  tbat 

Q.  How  about  the  Tensas  Basin  f — A.  Of  that  I  know  nothing. 

Q.  Now  tell  us  as  to  the  relative  time  of  the  construfttion  of  these 
levees  as  they  were  prior  to  the  flood  of  1897. — A.  I  do  not  know  that  I 
quite  understand  you. 

Q.  I  would  like  to  know,  for  instance,  when  the  levee  on  the  Tensas 
Basin  was  built. — A.  The  levees  on  the  Tensas  Basin  were  began  in 
earnest  about  1886  or  1887. 

Q.  And  when  was  it  completed  t — A.  In  1887.  That  is  to  say,  there 
was  a  continuous  line  of  levee  then  from  the  upper  end  of  the  Tensas 
Basin  down  to  the  lower  end.  That  was  the  first  year.  The  flood  of 
1888  was  the  first  flood  that  was  entirely  kept  out  by  the  Tensas  system 
of  levees,  if  I  mistake  not. 

Q.  Has  it  been  added  to  and  fortified  since f — A.  Oontinually.  It  is 
a  never  ending  work,  and  that  is  going  on  up  to  this  day. 

Q.  What  is  the  average  height  of  that  levee? — A.  I  can  not  say.  On 
the  Mississippi  side  the  average  height  of  the  levees  is  about  13  feet 
I  mean  in  my  own  district. 

Q.  When  did  you  first  complete  your  system  as  it  was  before  the 
last  flood? — A.  Our  system  has  been  complete — that  is,  it  has  been  con- 
tinuous— since  about  1865.  That  is  to  say,  there  was  then  a  small  line- 
It  was  an  imperfect  line,  but  it  was  nevertheless  a  continuous  line. 

Q.  But  what  was  the  condition  of  it  prior  to  the  flood  of  1882t— A.  ft 
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inuoos  along  tlie  whole  front  of  the  district,  bat  much  lower  in 
id  of  inferior  dimensions.  In  1858,  according  to  Humphreys 
)ot,  the  levees  of  the  Yazoo  Basin  were  al^ut  4  feet  high, 
ig  to  the  report  of  the  levee  commission  of  1874,  in  the  latter 
levees  of  the  Lower  Yazoo  district  were  8  feet  in  height.  This 
[stake,  however,  for  in  1882  an  accurate  survey  was  made,  and 
Eige  height  was  found  to  be  only  about  7  feet.  The  slopes  were 
little  as  2  feet  base  to  1  of  height  and  the  crown  was  often  as 
i  feet.  Now  the  slopes  are  never  less  than  3  to  1,  and  are  often 
d  the  crown,  or  top  width,  is  never  less  than  8  feet.  The  aver- 
ht  is  about  13  feet. 

irteen  feet  is  the  average  height  ? — ^A.  That  is  about  the  average 
t  present. 

that  about  the  average  height  of  the  upper  basin,  too? — A.  I 
now.  I  can  not  give  you  accurate  information  about  that.  My 
on  is  that  the  levees  there  are  not  quite  so  high  as  ours.  They 
.  the  Arkansas  and  White  rivers  to  contend  with,  and  their 
think,  are  2  or  3  feet  lower  than  ours. 

bat  information  can  you  give  us  about  what  are  known  as  the 
tiver  Basin  levees  f — A.  I  can  not  give  you  much.    I  can  not 

anything  authentic. ;  What  I  could  tell  you  would  be  merely 
1  hand. 

lean  the  reach  of  levees  extending  from  the  St.  Francis  Basin 
the  head  of  the  Tensas  Basin  f — A.  As  I  say,  what  information 
^ve  you  as  to  that  would  be  simply  at  second  hand.  I  can 
you  any  authentic  data. 

w  proceed  to  this  branch  of  the  question — the  effect  of  the 
tion  of  the  new  levees  upon  the  flood  height  of  1897  clear  from 
ee  up  to  Cairo.  Give  us  your  views  in  full  on  that  subject. — 
3  is  no  question  at  all  in  my  mind  that  the  reclamation  of  each 
re  tract  of  land  has  had  the  e£fect  of  raising  the  high  water 
lat  is  a  matter  of  fact.  It  has  done  so.  It  was  maintained  at 
,  by  some  of  our  sanguine  levee  people,  among  others  by  the 
Eads,  that  the  confinement  of  the  waters  would  not  result  in 
ag  of  the  water  line,  because  it  was  contended  that  the  river 
Id  scour  out  to  keep  pace  with  it.  That,  however,  has  not 
'  experience. 

at  is  not  true,  according  to  your  experience! — A.  Well,  it  is 
ot  true.  The  facts  show  the  contrary.  The  high-water  line 
I  in  proi)ortion  as  the  water  has  been  confined.  There  has  been 
able  scouring  of  the  river,  but  it  has  mostly  turned  its  atten- 
be  ban^s,  rather  than  to  the  bed.  It  has  resulted  in  caving, 
lan  in  scouring,  so  far  as  our  experience  goes, 
d  the  chief  result  has  been  the  raising  of  the  water  level  in  the 
^.  Unquestionably. 

each  successive  basin  was  inclosed,  yon  had  to  build  higher 
-A.  Undoubtedly.     Since  1882  our  levees  have  been  raised 
'eet.    In  1882  the  average  height  of  the  levees  of  the  district 
present  was  about  7  feet;  now  it  is  about  13. 
ill,  were  they  then  deemed  sufficient,  as  a  rule! — ^A.  Ko;  they 

sufficient.    They  broke  all  to  pieces  in  1882.    The  water  ran 
t  over  them  from  one  end  of  the  valley  to  the  other. 
w  high  were  they  then,  do  you  say! — A.  About  7  feet, 
d  now  they  are  13! — A.  Now  they  are  about  13.    Senator,  I 
ish  to  be  misunderstood  about  this.    I  am  simply  speaking  of 
)g  of  the  water  line.    I  am  not  speaking  with  reference  to  the 
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raising  of  the  bed  of  the  river  or  anything  of  that  kind,  for  that  baa 
not  occnrred.    I  am  merely  speaking  of  the  water  line. 

Q.  Yes;  I  understand  you.  Kow,  f»-om  1882  up  to  the  flood  of  1897, 
according  to  your  experience,  what  has  been  the  rise  of  the  level  of  tbe 
river  in  high  water  f — A.  As  I  say,  our  levees  have  been  raised  about 6 
feet  since  that  time. 

Q.  What  would  have  been  a  sufficient  height  to  have  protected  yoa 
in  1882? — A.  Very  nearly  the  same  as  would  have  been  sufficient  dur- 
ing the  flood  of  1897,  about  4  feet — from  3^  to  4  feet  higher  than  at 
present. 

Q.  What  was  the  difference,  if  any,  between  the  character  of  the 
flood  in  front  of  your  reach  of  the  river  in  1897  as  compared  with  1882, 
1883,  and  1884? — A.  In  my  opinion,  very  little.  In  my  opinion  the  two 
floods  were  of  very  much  the  same  dignity. 

Mr.  Bebby.  One  about  as  high  as  the  other? 

The  Witness.  It  would  have  been  if  it  had  all  been  confined.  The 
diflerence  was  that  in  1882  tbe  levees  were  all  down  and  the  river  ran 
broadcast  over  the  whole  bottoms;  but  if  the  river  had  been  confined 
there  would  have  been  very  little  diflerence  between  the  height  of  the 
two  floods,  in  my  opinion. 

Q.  There  was  about  the  same  volume  of  water? — ^A.  Al>out  the  same 
volume  passed  the  latitude,  you  might  say,  of  Arkansas  City. 

Q.  But  I  mean  what  was  the  diflerence  in  the  height  of  the  water!— 
A.  The  water  was  very  much  higher  in  1897. 

•  Q.  How  much  higher  was  it  in  1897.  opposite  your  levee  ?^ — ^A.  I  will 
give  you  the  record  at  Greenville,  Miss.  In  1882  it  got  to  41.7;  last 
year  it  got  to  46.7.    There  was  just  about  flve  feet  diflerence. 

Q.  Five  feet  difference  between  the  floods  of  1883  and  1884,  and 
1897?— A.  Yes.  The  floods  of  1882,  1883,  and  1884,  were  almost  the 
same. 

Q.  About  5  feet  higher  in  1897?— A.  Yes;  than  in  1882. 

Mr.  GATOHiNas.  You  confine  that  statement  as  to  5  feet  only  to 
Greenville? 

A.  Only  to  Greenville.  At  Vicksburg  the  diflerence  was  only  about 
3^  feet. 

Q.  Suppose  you  give  the  two  extremes,  the  lower  and  the  higher,  and 
the  fluctuation  between  the  two. — ^A.  At  Arkansas  Oity,  in  1^2,  itffi^ 
to  47.2  on  the  gauge;  this  last  year  (1897)  it  gotto51.9.  At  Greenville, 
in  1882,  the  gauge  reached  41.7;  in  1897,  46.7.  At  Vicksburg,  in  1882, 
the  gauge  reached  48.8;  in  1897,  52.5. 

Q.  It  ran,  then,  as  I  gather  from  your  statement,  from  3  to  5  feet 
higher  in  1897  than  in  1882?— A.  Than  in  1882. 

Q.  Or  any  of  the  previous  floods? — A.  Yes. 

Mr.  Bebbt.  How  do  you  arrive  at  the  fact  that  the  volume  of  water 
was  about  the  same  in  1897  as  in  1883? 

A.  It  was  measured  in  both  years.  That  is  to  say,  the  discharge  of 
the  river  was  taken  at  several  important  points,  and  from  all  the  evi- 
dence that  we  could  gather  together,  I  think  it  was  about  as  I  have 
stated.  I  do  not  think  there  was  very  much  diflerence.  In  1882  xeej 
carefal  discharge  measurements  were  made  at  five  or  six  different  points 
on  the  river,  and  by  combining  the  evidence,  in  fact  by  computing  it  as 
carefully  as  we  know  how,  I  do  not  think  there  was  very  much  difference 
between  the  two;  there  may  have  been  a  little. 

Q.  I  see  from  a  statement  that  I  have  before  me  that  in  1882  tbe 
maximum  at  Helena  was  47.2. — ^A.  Yes. 
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Q.  And  I  see  that  in  1886  it  was  48.1. — A.  Yes.    In  the  meantime  the 

rees  in  the  Upi)er  Yazoo  district  had  been  bnilt.    That  is  what  caused 

e  difference. 

Q.  So  that  the  confinement  by  those  levees  raised  the  gauge? — A. 

idoubtedly.    The  flood  of  1886  was  a  much  less  flood  than  that  of 

82. 

Examined  by  Mr.  Berry. 

Q.  How  do  yon  take  these  discharge  measurements  f — ^A.  The  river  is 
onded,  in  the  first  place,  across  from  bank  to  bank;  soundings  are 
ken  to  ascertain  the  shape  of  the  cross  section  of  the  river,  the  shape  of 
ihed  as  it  were.  The  velocity  measurements  are  taken  with  current 
eters,  at  very  frequent  intervals,  to  get  the  swiftness  of  the  current. 
'^ell,if  you  know  how  fast  the  river  runs,  the  velocity  of  the  current,  and 
m  also  know  the  contents  of  the  cross  section  of  the  river;  then  mul- 
ply  the  one  by  the  other  and  you  have  the  discharge  of  the  river — ^the 
imber  of  cubic  feet  per  second.  In  other  words,  suppose  the  river 
»  an  area  across  of  200,000  square  feet  and  its  velocity  is  6  feet  per 
)cond,  then  you  have  a  discharge  of  1,200,000  cubic  feet  per  second. 
bat  is  the  whole  thing.  And  measurements  were  taken  in  1882,  M. 
iroQgh  the  year.  They  were  taken  with  very  considerable  precision, 
1(1  you  can  get  a  very  fair  idea  of  the  discharge  from  the  records  of 
at  year. 

Q.  Now,  you  have  stated  that  the  volume  of  water  passing  at  Green- 
He,  for  instance,  in  1897,  was  substantially  the  same  as  in  the  prior 
KMis  of  1883, 1884,  etc. !— A.  Yes. 

Q.  That  being  the  case,  how  do  you  account  for  the  fact  that  the 
iter  was  5  feet  higher  at  Greenville  in  1897  than  at  those  previous 
odsf — A.  Because  in  1882,  and  the  other  typical  floods  of  that  kind, 
.If  the  volume  of  the  river,  almost,  went  over  the  banks;  whereas,  in 
97  it  was  confined,  until  a  comparatively  late  stage  of  the  flood, 
tween  levees,  88  i)er  cent  or  thereabouts  of  the  water  being  retained. 
Q.  It  was  owing,  then,  to  the  fact  that  the  water  was  confined 
tween  levees  above,  wasn't  itt — A.  Unquestionably.  I  think  there 
Q  be  no  rational  doubt  of  it. 

Mr.  CATCHiNas.  When  these  crevasses  occurred,  and  water  began  to 
a  into  the  Yazoo  basin  and  the  Arkansas,  how  much  was  the  fall  at 
•eenvillet 

A.  Two  feet  immediately,  and  then  it  remained  there  for  a  cousidera- 
B  time. 

Q.  From  your  observation  and  experience,  in  connection  with  what 
m  have  stated,  what  is  your  opinion  as  to  whether  the  bed  of  the  river 
is  been  rising  during  the  interval  between  those  earlier  floods  and  this 
at  one?  You  have  spoken  of  the  rise  in  the  surface  of  the  river, 
ow,  the  question  is,  has  that  simply  been  a  rise  of  the  water,  or  has 
le  bed  of  the  river  been  filing  up  in  any  part t— A.  In  my  opinion 
le  best  way  to  get  at  the  situation  of  the  river  bed  is  by  low- water 
>Bervations.  Of  course  at  low  water  the  surface  of  the  water  api)roxi- 
ates  more  closely  to  the  bottom  of  the  river.  Well,  for  a  good  many 
arspast,  in  fact  ever  since  the  completion  of  the  levee  system,  each 
ecessive  low  water  has  been,  you  might  say,  lower  than  the  one  before 
The  lowest  water  that  we  have  ever  had  has  been  of  recent  years, 
tibink  it  was  in  1895,  if  I  do  not  mistake.  And  there  has  been  almost 
^ntinual  dropping  of  the  low- water  line  since  the  completion  of  the 
^ee  system  up  to  this  time. 
Q.  Yon  think,  then,  if  I  understand  your  statement,  that  there  has 
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been,  if  anything,  a  lowering  of  the  bed  of  the  stream  f — A..  That  is 
my  decided  opinion,  and  there  is  no  evidence  whatever  of  any  rise  in 
the  bed  of  the  stream. 

Q.  While  this  rise  of  5  feet  in  the  height  of  the  river  has  occnrred, 
during  that  same  interval  there  has  been  a  lowering  of  the  bed  of  the 
river  to  some  extent  f — ^A.  The  evidence  all  points  that  way,  so  &r  asl 
know  it. 

Q.  Now,  yoii  know  something  about  the  constraction  of  the  levees  in 
from  of  the  St.  Francis  Basin? — A.  Very  little.  I  have  no  personal 
acquaintance  with  it.  , 

Q.  No;  but  you  know  of  them  as  a  matter  of  history  and  fact!— A. 
Yes. 

Q.  In  your  opinion  as  an  engineer,  did  the  construction  of  those 
levees,  the  work  that  was  done  there,  the  partial  inclosing  by  those 
levees,  have  any  effect  upon  the  flood  of  1897,  in  prolonging  it,.aggra 
vating  it.  or  raising  the  height  of  the  water  f — A.  Along  the  firoutof 
the  St.  Irancis  Basin  the  building  of  the  St.  Francis  levees  unqnes 
tionably  had  the  effect  to  raise  the  high- water  line.  Below  the  St 
Francis,  below  Helena,  my  opinion  is  that  the  building  of  the  St.  Francis 
levees  had  very  little  to  do  with  it.  The  building  of  the  St.  Fran- 
cis leveesi  together  with  the  closure  of  the  White  Biver  front,  raised 
the  high- water  line  at  Helena  very  much. 

Q.  The  two  combined! — A.  Yes.  I  think  the  leveeing  of  the  White 
Biver  front  had  as  much  to  do  as  the  leveeing  of  the  St.  Francis  frout, 
because  there  used  to  be  a  waste  weir  or  discharge,  as  it  were,  below 
Helena,  that  drew  off  the  water  below  there  and  caused  it  to  assume  u 
less  height  than  it  otherwise  would  have  done.  Below  the  month  of 
White  Kiver  I  do  not  think  that  either  one  of  them  had  any  very  con- 
siderable effect  on  the  river.  Down  at  Oreenville  I  would  not  care 
whether  the  St.  Francis  and  White  Biver  fronts  were  leveed  or  not 
except  for  the  greater  danger  of  coincidence  of  floods  from  the  lower 
and  the  upper  rivers. 

Q.  Would  not  the  complete  closure  of  all  the  basins  above  you  up  to 
Cairo  necessitate  an  increase  in  the  height  of  your  levees? — A.  it 
would  probably  render  some  increase  advisable. 

Q.  To  what  extent,  on  an  average! — A.  That  is  difficult  to  say.  Per- 
haps a  foot  01  two  in  the  upper  part  of  our  district  and  less  in  the  lower 
part.  I  can  not  say,  though.  I  would  not  like  to  give  an  authoritative 
expression  on  that.    The  only  opinion  I  could  give  would  be  an  oHliand 

opinion,  and  probably  would  not  be  entitled  to  very  much  weight 

« 

Examined  by  Mr.  Bebbt  : 

Q.  Did  the  closing  of  the  Yazoo  Basin  tend  to  raise  the  water  oppo- 
site the  Yazoo  Basin  f — A.  A  good  deal. 

Q.  Did  the  closing  of  the  Yazoo  Basin  aff'ect  it  down  below  the 
mouth  of  the  Yazoo? — A.  I  doubt  whether  it  did.  Senator;  below  Ticks- 
burg,  we  will  say.  I  do  not  think  it  matters  much  to  the  people  below 
Yicksburg  whether  the  Yazoo  Basin  is  closed  or  open. 

Q.  You  think  that  the  closing  of  the  Yazoo  Basin  tended  to  raise  the 
water  along  there  f — A.  LocaUy,  along  its  front,  but  not  below  tbe 
Yazoo  Basin.  I  think  the  river  at  Vicksburg  would  have  got  to  about 
the  same  height  whether  the  Yazoo  Basin  was  open  or  closed. 

Q.  Would  not  the  same  thing  apply  to  the  St.  Francis  BasiD.  ^ 
have  said  so.  Below  the  St.  Francis  Basin  I  do  not  think  it  would 
amount  to  much.  The  only  reason,  Senator,  that  I  think  the  closuic 
of  that  basin  might  have  an  important  effect  on  us  would  be  that  tbe 
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ds  from  the  upper  river  from  Cairo  up,  for  instance,  would  reach 
mouth  of  the  White  Eiver  about  the  same  time  as  the  floods  from 
Ozark  Mountains — the  floods  from  the  Arkansas  and  White  rivers, 
it  really,  in  my  opinion,  is  the  menace  to  the  lower  river  from  the 
iure  of  the  St.  Francis  and  White  Biver  fronts.  As  it  is,  the 
ds  from  Cairo  are  prolonged.  They  are  delayed  something  like 
or  eleven  days  in  the  St.  Francis  Basin.  But  if  that  basin  should 
losed,  the  floods  from  Cairo  would  reach  the  mouth  of  the  Arkansas 
;  about  the  same  time  that  the  floods  from  Fort  Smith  and  Jackson- 
t  would.    That  really  is  the  danger. 

!.  The  point  I  wanted  to  make  was  that  the  closing  of  the  Yazoo 
iu  tended  as  much  to  throw  the  excessive  water  on  the  Arkansas 
)  as  the  closing  of  the  other  would  to  throw  it  on  the  Mississippi 
)? — A.  Undoubtedly.    There  is  no  difi'erence  between  the  cases. 

Examined  by  Mr.  C atchings  : 

(.  Do  you  think,  Major,  that  the  closing  of  the  White  River  front 
a  greater  effect  in  raising  the  water  on  you  than  the  closure  of  the 
Francis  front! — A.  In  our  locality!    Yes;  I  think  so. 
(.  Than  the  closing  <jf  the  St.  Francis  Basin! — A.  Yes;  that  is  my 
lion. 

|.  At  the  time  that  the  flood  reached  its  maximum  at  Helena,  had 
return  flow  begun  from  the  St.  Francis! — A.  My  impression  is  that 
ad.  But  the  return  flow  from  the  St.  Francis  was  very  much  com- 
ated  in  1897  by  the  number  of  breaks  that  took  place  there,  etc. 
ive  not  studied  that  question  very  carefully,  and  I  would  not  like 
mswer  you  without  more  mature  reflection.  My  impression  is  that 
id. 

|.  I  had  the  impression  that  when  the  return  flow  came  in  there  was 
3rge  made  and  the  river  was  impounded  there! — A.  The  break  at 
wer  Lake  occurred  about  that  time.  The  whole  thing  is  very  com- 
lated.  I  really  could  not  say  without  more  careful  reflection. 
Ir.  Bebby.  Was  there  not  a  second  rise  which  came  down  from 
ro  after  the  first  rise!  Was  there  not  a  second  rise  that  came  down 
at  the  time  that  the  water  came  down  the  St.  Francis  Basin,  at  the 
ith  of  the  St.  Francis  Eiver! — A.  My  impression  is,  yes. 
I  And  the  two  came  out  there  about  the  same  time  at  Helena! — 
That  is  my  recollection. 

I  That  fact  would  have  a  tendency  to  raise  the  gauge  at  Helena, 
lid  it  not! — A.  Undoubtedly. 

!.  Do  you  remember  the  date  of  the  Flower  Lake  crevasse! — 
April  4, 1  think. 

[r.  Nblson.  At  what  stages  of  the  water  does  the  river  do  the  most 
iring  of  its  bed!    At  extreme  high  stages,  at  medium  stages,  or  at 
stages! 

L.  The  river  scours  its  bed  in  different  places  at  different  times.  At 
water  it  scours  on  the  bars  and  builds  in  the  pools.  At  high  water 
oes  just  the  reverse,  builds  on  the  bars  and  scours  in  the  pools. 
Jly  the  river,  taking  it  all  through  the  year,  is  almost  stable,  it  just 
isfers  material  from  place  to  place  according  to  stage. 

Examined  by  Mr.  Catchings  : 

!•  Colonel  Gillespie  has  looked  at  his  memorandum  book  and  states 
b  the  maximum  at  Helena  was  April  4,  and  that  that  was  the  day 
he  Flower  Lake  crevasse. — A.  That  is  my  recollection.  It  would 
e  gone  still  higher  if  it  had  not  been  for  the  Flower  Lake  crevasse, 
ink  that  is  what  I  stated.    That  is  what  I  intended  to  state. 

M  B  P 18 
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Q.  In  that  counection  I  wonld  like  to  ask  you,  as  an  engineer  and  a 
man  of  large  experience  on  the  river,  whether  it  is  your  opinion  that 
the  return  iiow  from  the  St.  Francis  Eiver  contributed  to  make  that 
break  at  Flower  Lake? — A.  I  think  not.  I  think  the  effect  would  have 
been  just  about  the  same.  Well,  of  course,  the  return  flaw  contribat«d 
to  it  at  that  time.  But  if  the  St.  Francis  Basin  had  been  leveed,  in  my 
opinion  there  would  have  been  about  the  same  height  attained  that  there 
was  at  Helena,  anyhow.  In  other  words,  I  do  not  think  that  the  non- 
leveeing  of  the  St.  Francis  Basin  would  afiect  the  gauge  height  materi- 
ally at  Helena. 

Q.  You  think  the  maximum  would  have  been  about  the  same  wheth^ 
it  had  been  leveed  or  unleveedT— A.  Yes;  provided  the  levees  of  the 
White  Eiver  front  had  been  built  up. 

Examined  by  Mr.  Berry  : 

Q.  If  it  was  leveed,  would  there  not  be  a  greater  volume  confined 
and  the  flood  likely  not  last  so  long  below  the  St.  Francis  as  if  it  was 
not  leveed  I — A.  It  probably  would  not  have  lasted  so  long.  Thedif 
Acuity  then  would  be  that  the  floods  from  Cairo  and  the  White  and 
Arkansas  rivers  would  reach  the  mouth  of  t])e  Arkansas  about  the 
same  time.    But,  as  you  say,  it  would  pass  oft'  sooner. 

Mr.  Nelson.  In  other  words,  it  might  be  more  severe  and  higher, 
but  it  would  be  of  shorter  duration? 

The  Witness.  Yes. 

Q.  What  effect  does  the  construction  of  levees  have  upon  the  naTi- 
gability  of  the  river  f — A.  That  is  a  very  complicated  subject  I  have 
not  examined  it  carefully,  and  I  would  not  care  to  give  an  offhand 
opinion  about  it.  So  far  as  I  can  say,  navigation  has  apparently  been 
improved  since  the  work  of  improvement  on  the  river  began.  Whether 
that  is  attributable  to  levees,  to  contraction  works  that  have  been  bnilt, 
etc.,  or  not,  I  have  not  carefully  examined  and  would  not  like  to  saj; 
it  is  a  little  out  of  my  province.  My  decided  impression,  thoagb,  is 
that  navigation  on  the  river,  in  that  part  of  it  which  is  entirely  con- 
fined between  levees,  is  decidedly  better  under  the  improved  conditions 
than  it  was  previously*. 

Examined  by  Mr.  Nelson  : 

Q.  Well,  it  is  evident,  both  from  what  you  state  and  from  what  others 
have  stated,  that  the  levees  all  the  way  up  from  Vicksburg,  on  both 
sides  of  the  river,  will  have  to  be  strengthened,  fortified,  and  enlarged. 
Is  that  not  a  factf — A.  Of  that  I  conceive  there  can  be  no  doubt 

Q.  They  will  have  to  be  built  higher  T — A.  Much  higher. 

Q.  On  an  average  at  least  2  feetf — ^A.  More  than  that. 

Q.  Three  feet!— A.  Four  feet. 

Q.  In  order  to  complete  the  levee  system,  that  is,  if  you  inclose  aD 
the  basins  above,  make  a  complete  closure  of  the  St.  Francis  River 
basin,  you  will  need  upward  of  4  feet  more  levee? — A.  Upward  of  that^ 
Senator,  because  that  allows  you  no  margin.  It  would  have  to  be  4  feet 
higher  to  just  barely  hold  the  water,  and  of  course  you  need  a  margin 
of  a  couple  of  feet  or  so  over  that.  In  my  opinion,  the  levees  shoald 
be  6  feet  higher  than  they  are  at  present. 

Q.  And  that  is  needed  before  you  could  close  up  the  river  above  with 
safety,  is  it  not? — A.  In  my  opinion. 

P^xamiued  by  Mr.  Bebry: 

Q.  Well,  do  you  mean  to  say  that  they  are  high  enough  if  the  basins 
are  not  inclosed,  or  would  it  not  require  additional  work  if  tiiiere  was 
no  other  closing!    Are  your  levees  perfectly  safe  if  they  are  not  closed 
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)w,  or  oagbt  tbey  not  to  be  bigber  wbetber  tbe  basin  is  closed  or 
betber  it  is  not? — A.  As  I  say,  I  do  not  consider  tbat  tbe  closure  of 
le  St.  Erancis  basin  cuts  any  very  material  figtire  witb  us.  So  far  as 
am  concerned  I  do  not  care  mncb  wbetber  tbe  basin  be  closed  or  not, 
Lcept  for  tbe  local  effect  in  tbe  vicinity  of  tbe  closure. 
Q.  Tben.  as  I  understand  you,  if  tbe  levees  generally  along  were  all 
creased  CTom  5  to  6  feet,  from  Cairo  down,  you  tbink  tbey  would  bold 
le  water  from  any  flood  tbat  we  bave  bad  in  tbe  past  I — A.  Tbat  is  my 
)inion. 

Q.  Tbat  tbey  would  absolutely  bold  it,  unless  tbere  was  an  acci- 
ent! — ^A.  Tbat  is  my  opinion;  unless  we  bave  a  greater  flood  tban 
e  bave  bad  up  to  tbis  time*  Of  course  we  can  not  tell  wbat  tbe  future 
ill  be,  bat  I  am  judging  from  ^ast  experience. 

By  Mr.  Nelson: 

Q.  Your  wbole  front  tben  would  need  a  6- feet  bigber  levee  f —A.  In 
ly  opinion.  • 

Q.  And  would  tbat  be  tbe  case  on  tbe  otber  side,  tbe  Tensas  and 
Vhite  rivers! — A.  Yes. 

Q.  And  all  tbe  way  up! — A]  Yes. 

Q.  And  also  tbe  upper  Yazoo  district? — A.  Yes,  about  tbat. 

Q.  Now,  in  building  levees  tbat  way,  taking  into  account  tbat  tbe 
jountry  is  settled,  occupied,  and  improved  as  it  is  below,  is  it  not  tbe 
»fer  and  more  judicious  course  to  proceed  from  tbe  lower  river  upward 
ihan  from  tbe  upper  river  downward  in  tbe  construction  of  levees? — 
A..  That  is  a  very  serious  question.  I  sbould  suppose  it  would  be  safer 
to  do  as  you  state. 

Q.  Wbat  is  tbe  average  cost  of  building  your  leveeS,  per  yard,  in 
four  district? — ^A.  Tbe  cost  bas  been  very  variable  indeed,  beyond  all 
imagination.  It  bas  extended  everywhere  from  7  cents  a  yard  up  to 
^.  So  I  can  not  say  offhand.  I  suppose  it  might  be,  maybe,  20  cents 
iyard  or  thereabouts,  including  engineering  expenses  and  everything. 

Q.  But  I  mean  outside  of  tbe  engineering  expenses.  Supposing  you 
let  the  work  to  a  subcontractor.  Outside  of  the  engineering  expenses, 
^hat  could  you  bave  it  done  for? — A.  The  engineering  expenses  do  not 
amount  to  much — a  cent  or  two  a  yard. 

^  Q.  Well,  at  tbis  time,  for  instance,  what  could  you  get  the  work  done 
•Or?— A.  I  suppose  it  might  be  done  for  something  less  than  15  cents. 
ft  varies,  though.  Enlargement  work  is  very  much  more  expensive 
'ban  building  new  levees.  I  suppose  15  cents  a  cubic  yard  might  be 
^ken  as  a  fair  estimate. 

Q.  Please  state  wbat,  in  your  opinion,  ought  tbe  Government  to  do 
io  perfect  tbe  levee  system ;  in  wbat  way  should  it  proceed,  what  appro- 
priation is  necessary,  and  bow  should  the  work  be  conducted. — A.  In 
^Y  opinion,  a  very  reasonable  estimate  was  made  by  tbe  Mississippi 
iiver  Commission  in  their  last  report.  I  mean  the  report  of  1896.  That 
istimated  tbe  yardage  at  about  one  hundred  and  twenty  millions.  I 
bink  tbat  was  a  fair  estimate. 

Q.  Do  you  remember  at  wbat  price  per  yard? — A.  I  tbink  tbey  esti- 
mated it  at  15  cents  per  yard,  and  the  total  cost  at  about  $18,000,000. 

Q.  Do  you  tbink  that  would  perfect  the  system? — A.  I  can  not  say 
hat  it  would  perfect  it.  My  recollection  is  tbat  it  gave  a  margin  of  2 
^t  above  high  water.    I  tbink  tbat  would  be  sufficient. 

Q.  Taking  your  levee  district  as  a  basis,  wbat,  according  to  your 
idgment,  would  be  the  cost  of  maintaining  the  levee  system,  assuming 
hat  you  bad  it  built  in  a  proper  manner,  of  sufficient  height  and 
trengtb?   What  would  be  tbe  average  cost  of  maintenance  for  a  series 
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of  years! — A.  That  is  very  difficult  to  state.  Our  last  high  water  cam- 
paign cost  ns  a  haudred  thoasand  dollars  for  our  district  alone.  In  a 
year  of  low  water  it  would  cost  us  absolutely  nothing.  So  it  is  hard 
to  say. 

Q.  You  might  state  the  elements  to  be  taken  into  consideration  in 
the  matter  of  the  expense  of  maintenance. — A.  It  would  depend  entirely 
on  the  stage  of  water.  I  suppose  that  you  might  perhaps  calculate 
the  annual  maintenance  of  levees  at — .  You  mean  simply  the  maiute- 
nance? 

Q.  Yes;  keeping  them  in  order.  That  would  involve,  of  course,  the 
construction  of  new  levees  to  remedy  breaks. — A.  Well  it  would  be 
very  hard  to  average  that.    I  would  hardly  know  how  to  do  it. 

Q.  Suppose  the  levees  in  your  dist%ct  were  built  to  such  a  height 
and  of  such  strength  as  you  would  like  to  have  them  as  an  engineer  to 
afford  ample  protection,  what  would  you  need  for  your  annual  expeodi- 
tures  to  maintain  those  levees  in  a  safe  condition,  say  for  a  series  of 
twenty  years? — A.  In  my  district,  I  should  say  we  might,  perhaps,  have 
to  spend,  as  we. have  done,  something  like  a  hundred  thousand  dollars 
a  year  for  a  line  of  200  miles;  say  $500  a  mile-^somethiug  like  that. 

Q.  Five  hundred  dollars  per  mile  of  levee? — A.  Yes;  something  like 
that. 

Examined  by  Mr.  0 atchings  : 

Q.  But  suppose,  Major,  that  the  levees  were  so  patrolled  that  there 
would  be  no  private  use  of  them,  so  they  would  remain  as  you  left  them 
when  built? — A.  I  understood  the  Senator  to  include  renewals  from 
caving  banks,  etc.,  and  of  course  high- water  maintenance,  which  is  a 
big  item  of  itself.  But  that  is  a  somewhat  hasty  opinion  of  mine.  I 
would  like  to  think  that  over. 

Q.  Well,  if  you  built  the  levee,  and  there  is  no  caving  of  the  levee, 
it  would  stay  forever,  would  it  not? — A.  Yes,  of  course,  unless  there  is 
high  water,  and  then  we  would  have  to  maintain  and  repair  it.  Daring 
my  administration  about  40  per  cent  of  our  line  has  been  renewed  in 
the  last  sixteen  years. 

Q.  By  caving  into  the  river? — A.  Yes. 

Q.  Is  that  not  owing  to  some  extent  to  the  fact  that  levees  have  heed 
constructed  in  the  first  instance  rather  nearer  to  the  river  than  the; 
ought  to  have  been? — A.  Yes;  that  is  tru^.  When  the  levees  werefirs^ 
built,  they  were  small  structures,  only  a  few  feet  high,  and  they  were 
located  where  it  was  easiest  and  cheapest  and  would  protect  the  great- 
est amount  of  land.  When  levees  were  only  3  or  4  or  5  feet  high,  the; 
ran  them  up  close  to  the  bank,  and  since  that  time  oar  endeavor  ha£ 
been  constantly  to  put  them  on  more  permanent  locations.  We  areno^ 
going  rather  radically  into  that  and  building  them  in  some  instances  ^ 
mile  or  maybe  2  miles  back. 

Q.  Under  this,  as  you  call  it,  radical  mode  of  construction,  the  per 
centage  of  replacement  would  not  be  anywhere  near  as  great  as  in  tlK 
past,  would  it? — A.  No;  it  would  not.  And  I  will  state,  too,  thatoD< 
motive  for  setting  the  levees  back  has  been  to  get  an  increased  water 
way  for  the  discharge  of  the  river. 

Q.  You  would  have  a  bigger  flood  basin? — A.  Yes.  It  has  beet 
found  elsewhere,  in  the  experience  of  foreign  nations,  that  that  do^ 
cut  a  very  considerable  figure  in  the  lowering  of  the  water  line. 

Q.  You  get  a  bigger  high  water  channel? — A.  Yes. 

Examined  by  Mr.  Berb y  : 
Q.  Captain,  I  heard  a  Senator  say  the  other  day  that  it  would  be 
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better  for  the  country  if  the  levees  were  all  destroyed  and  there 
were  no  levees  at  all.  What  would  be  the  effect  in  regard  to  the 
spreading  of  the  water;  how  many  miles  out  would  it  spread  in  times 
of  high  water  if  there  were  no  levees? — A.  I  lived  for  a  good  while  in 
ail  onleveed  country  and  had  an  opportunity  to  see  something  about  it. 
Id  such  a  situation  as  that  none  except  the  very  high  tracts  of  land  are 
cultivable  at  all;  it  does  not  pay  for  any  man  to  cultivate  land  that 
overflows  even  as  seldom  as  once  in  three  or  four  years.  His  whole 
fortaiie  is  at  stake  every  year,  and  he  can't  afford  to  do  it.  In  short, 
the  country  would  be  uninhabitable,  in  my  opinion.  The  best  answer 
to  an  argument  of  that  kind  is,  why  should  people  have  built  levees 
unless  there  was  some  use  for  them?  They  did  not  build  them  out  of 
theory.  It  has  been  an  evolution  from  a  matter  of  necessity.  People 
bnilt  levees  because  they  needed  them. 

Examined  by  Mr.  Nelson  : 

Q.  What  is  the  area  of  the  Yazoo  Basin  that  is  protected  by  levees  ? — 
A.  About  6,600  square  miles,  I  think. 

Q.  And  nearly  all  of  it  good  tillable  land  ! — A.  Yes. 

Q.  First-class  land? — A.  It  is  very  well  drained  land,  contrary  to 
the  general  opinion.    It  is  very  well  drained  and  very  valuable  land. 

Q.  You  have  a  lot  of  interior  ditches  there — the  Yazoo  and  other 
rivers! — A.  We  have  natural  drainage,  yes,  as  you  say. 

Q.  And  a  great  deal  of  that  land  is  improved  with  plantations  and 
farms,  is  it  not! — A.  Yes.  I  do  not  know  exactly  what  i)ercentage,  but 
a  very  large  part  of  it  is. 

Q.  Now  I  will  call  your  attention  to  the  St.  Francis  Basin,  as  it  is 
called.  Taking  Crowleys  Eidge  as  the  western  side  of  it,  state  whether 
in  your  opinion  it  would  be  practicable  at  a  cost  reasonable  in  propor- 
tion to  the  enterprise  to  construct  a  reservoir  that  would  be  of  any  sub- 
stantial and  material  value  to  protect  the  country  below  against  floods. — 
A.  I  should  think  not.  The  fall  in  the  St.  Francis  Basin  is  too  great 
to  allow  its  use  as  a  reservoir.  The  fall  in  that  basin  is  something 
about  1  foot  to  the  mile,  if  I  do  not  mistake.  The  fall  of  the  river  is 
about  half  a  foot  to  the  mile,  but  the  basin  slopes  about  twice  as  fast 
as  the  river  does. 

Q.  Taking  it  from  Commerce  down  to  Helena,  in  your  opinion,  owing 
to  the  great  fall,  it  would  not  be  practicable  to  construct  a  reservoir! — 
A.  I  should  think  not.  To  use  that  basin  at  all  as  a  reservoir  it  would 
be  necessary  to  construct  cross  levees  at  intervals  of  10  miles  or  so; 
because,  as  I  say,  the  slope  of  the  basin  being  this  way  [illustrating  a 
sloping  x)osition],  in  order  to  hold  any  quantity  of  water  at  all  you 
yould  have  to  build  the  levees  very  close  together,  and  that  would  be 
inordinately  expensive;  it  would  not  pay,  in  short. 

9*  There  are  no  places  below  where  any  such  reservoirs  could  be 
built! — A.  Not  to  my  knowledge. 

Examined  by  Mr.  Bebby  : 

Q.  If  it  were  possible  to  make  a  reservoir  of  all  the  territory  included 
^thin  what  is  known  as  the  St.  Francis  Basin  and  contiue  that  water, 
^ould  not  the  expense  of  putting  it  in  there  and  keeping  it  in  there, 
jnd  paying  for  all  the  property  that  would  be  destroyed  by  such  a  basin, 
be  greater  than  to  levee  the  entire  Mississippi  Eiver  from  Cairo  down — 
^  finish  the  levees! — A.  Without  making  a  calculation,  of^iand  I 
should  say  it  would. 

Q.  When  you  paid  for  all  the  lands  which  would  be  overflowed  in 
those  seven  or  eight  counties  in  Missouri  and  Arkansas! — A.  The  St. 
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Francis  Basiu  is  very  fine  land,  a  great  deal  of  it  very  admirable  laud^ 
and  it  would  be  simply  destroying  it. 
Q.  Destroying  seven  counties  in  Arkansas  and  Missouri? — A.  Yes. 

1  should  say  it  would  probably  be  greater  than  the  expense  of  complet- 
ing the  present  levee  system. 

Examined  by  Mr.  C  atohings  : 

Q.  Has  there  not  been  very  great  improvement  in  the  method  of  con- 
structing levees  within  the  last  few  years? — A.  Very  great  indeed.  I 
hardly  know  of  any  branch  of  construction  in  which  there  has  been 
more  improvement  than  in  levee  building.  In  my  younger  days  the 
levee  system  was  almost  no  system  at  all.  It  was  rough  in  the  extreme. 
They  left  stumps  in  the  levees  and  everything  else.  There  was  very 
little  supervision  exercised;  almost  none.  Very  frequently  the  engi- 
neer never  saw  the  levee  from  the  date  that  he  staked  it  out  until  he 
finally  came  over  it  and  received  it.  Levees  were  small  in  those  days, 
and  they  did  not  often  break  excepting  from  the  water  running  over 
them,  and  they  did  not  appreciate  the  necessity  for  careful  construc- 
tion. Now  levees  are  built  with  as  great  care  as  a  reservoir  bank 
would  be. 

Q.  Will  you  give  some  statement  as  to  the  care  you  take  in  building 
levees? — ^A.  The  foundation  is,  in  the  first  place,  prepared  with  veiy 
great  care.  Every  particle  of  vegetable  matter,  all  the  leaves  and 
branches  and  things  of  that  kind,  are  carefully  removed  and  the 
stumps  are  blown  out  by  dynamite.  The  ground  is  very  carefully 
broken  with  a  plow  so  that  the  new  earth  may  make  a  good  bond  with 
the  old  earth.    The  earth  is  put  up  in  layers — when  by  wheel  scrapers, 

2  feet  thick ;  and  when  by  wheelbarrows,  1  foot  thick.  Careful  iuspet^t- 
ors  are  on  the  ground  who  see  every  shovelful  that  is  delivered,  as  it 
were,  so  that  no  fraud  is  practiced.  In  fact,  every  precaution  is  taken 
to  see  that  the  levees  are  constructed  of  nothing  but  sound  earth, 
which  is  the  best  of  all  materials. 

Q.  Did  any  of  the  levees  built  by  the  United  States  Government 
break  during  the  flood  of  1897  ? — A.  Not  in  our  district;  I  do  not  know 
outside  of  that. 

Q.  I  have  heard  the  statement  made  that  no  Government  levee  broke 
anywhere? — A.  My  impression  is  that  some  of  them  did  break  in  Mr. 
Patrick's  district,  up  in  the  St.  Francis  district.  In  my  district  all  the 
levees  that  broke  were  old  levees  without  exception.  Thev  were  all  old 
and  unsound  levees.  I  can  not  speak  any  further  than  of  my  own  dis- 
trict, but  of  that  I  can  speak  positively. 

Q.  No  Government  levee  broke  in  your  district? — A.  No;  and  no  new 
levee  broke,  whether  built  by  the  Government  or  by  the  levee  board. 
The  levees  that  broke  were  all  old  levees,  in  my  district. 

Mr.  Taylor.  I  would  like  to  ask  you.  Major,  whether  the  thorough 
work  done  under  the  Mississippi  Eiver  Commission  has  not  contribute 
largely  to  the  improvement  of  the  entire  system. 

The  Witness.  The  first  reform  in  levee  construction  came  from  the 
Mississippi  Eiver  Commission.  They  were  the  inaugurators  of  thorough 
work  on  the  levees.  We  consider  that  that  was  the  beginning  of  the 
era  of  good  work — ^from  the  work  begun  by  the  Mississippi  River  Com- 
mission. 

Q.  The  two  levee  districts  in  Mississippi  have  authority  to  levy 
taxes,  have  they  not? — A.  Yes;  within  certain  limits. 

Q.  Within  the  bounds  of  their  respective  districts? — A.  Yes. 

Q.  The  State  of  Mississippi  contributes  nothing  to  that  end?— A. 
Absolutely  nothing. 
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Q.  So  that  all  funds  that  go  into  the  construction  of  levees  in  those  * 
wo  districts  (except  such  as  the  Federal  Government  contributes)  are 
aised  by  local  assessment? — A.  Absolutely.    The  two  levee  districts 
»f  Mississippi  comprise  the  Yazoo  Basin,  and  they  alone  build  their 
►wn  levees. 

Q.  What  is  the  levee  tax  now  in  your  district? — A.  It  amounts  on 
he  whole  to  about  2  per  cent  of  the  assessed  valuation.  That  gives  it 
D  a  compact  form.  It  is  raised  in  two  or  three  diflerent  ways — by  a 
iotton  tax,  an  ad  valorem  tax,  and  an  acreage  tax.  But  that  is  what 
t  amounts  to — about  2  per  cent. 

Q.  And  that  is  in  addition  to  State  and  county  taxes? — A.  Yes;  that 
a  a  levee  tax  pure  and  simple.  Our  district  of  four  counties  has  an 
>DDual  income  which  it  exi)ends  on  levees  of  about  $280,000. 

Q.  What  is  the  bonded  indebtedness  of  your  district? — A.  $1,150,000. 

Q.  That  represeots  bonds  issued  and  sold A.  For  levee  purposes 

loue. 

Q.  And  the  proceeds  put  on  the  levees? — A.  Yes. 


On  Board  Steamer  Mississippi, 

February  4, 1898. 

Wnxis  L.  Moore,  sworn,  testified  as  follows : 

Examined  by  Mr.  Nelson  : 

Q.  Professor  Moore,  what  position  do  you  occupy? — A.  Chief  of  the 
nited  States  Weather  Bureau. 

Q.  How  long  have  you  held  that  i)08ition? — A.  About  two  years  and 
half. 

Q.  Were  you,  prior  to  that  time,  connected  with  the  Bureau  as  an 
)server  or  in  any  other  capacity? — A.  I  have  been  connected  with  the 
oreaa  in  various  capacities  for  twenty-two  years. 
Q.  And  have  done  work  as  an  observer? — A.  As  an  observer,  fore- 
ister,  professor,  and  so  on. 

Q.  Did  you,  through  your  Bureau,  in  1897,  take  steps  to  ascertain  the 
tndition,  movement,  and  status  of  the  flood  of  1897? — A.  We  did. 
Q.  Please,  in  a  brief  way,  state  what  you  did  in  that  behalf,  and 
ate  the  result  of  your  work. — A.  We  have  eighteen  river  centers, 
ich  in  charge  of  what  we  call  a  local  forecast  official. 
Q.  Can  you  name  those  centers  ? — A.  Well,  from  Cairo  down  the  Cairo 
Lstrict  extends  part  way  down  to  Memphis;  then  the  Memphis  district 
egins,  and  there  is  a  Yicksburg  district  and  also  a  New  Orleans  dis- 
*ict.  Each  district  is  in  charge  of  £tn  official.  The  centers  of  the  dis- 
riots  that  we  pass  are  at  New  Orleans,  Yicksburg,  Memphis,  and  Cairo. 
V'e  have  made  a  comparative  statement  of  the  precipitation  that  pro- 
uced  all  the  great  floods  since  1882,  including  1882. 
Q.  State  from  what  causes  and  sources  came  the  precipitation  that 
produced  those  floods. — A.  Judge  Taylor  and  Major  Starling  have  given 
on  a  very  accurate  description  of  the  origin  and  progression  of  those 
tonns.  I  can  only  supplement  that  information  a  little.  It  is  true 
hat  all  the  storms  that  cause  our  great  floods  originate  in  the  Lower 
■Mississippi  Valley  or  in  the  vicinity  of  Texas  and  ^Duisiana,  and  move 
northward  over  the  Middle  Mississippi  Valley,  over  the  Ohio  Valley^ 
^nd  off  eastward. 

Bight  at  this  point  I  would  like  to  give  a  brief  description  of  the 
'^cessive  precipitation,  and  the  area  on  which  it  fell,  that  caused  the 
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'  four  great  floods,  beginning  with  the  flood  of  1882.  The  flood  of  1882 
was  caused  by  excessive  precipitation  which  occurred  in  January  and 
February.  That  excessive  precipitation  varied  from  1  to  12  inches, 
and  it  fell  over  the  Ohio  Valley,  the  lower  half  of  the  Arkansas  Valley, 
all  of  the  Bed,  and  none  of  the  Missouri  Valley  except  near  tbe  moatli 
of  the  river.  There  was  a  deficit  over  the  Upper  Mississippi  Valley 
and  over  almost  the  entire  Missouri  Valley. 

Q.  Less  than  normal? — A.  Less  than  normal. 

Q.  In  the  Upper  Mississippi  and  Missouri! — A.  In  the  Upper  Missis- 
sippi and  nearly  all  the  Missouri.  There  was  a  little  excessive  moisture 
fell  near  the  mouth  of  the  Missouri.  I  emphasize  that  fact,  becaase 
later  on  you  will  find  that  the  intense  precipitation  that  causes  all  these 
great  floods  does  not  occur  west  of  Kansas  City,  west  of  Fort  Smith, 
or  north  of  Keokuk.  So  you  may  eliminate  almost  entirely  from  tbe 
problem  all  precipitation  that  falls  west  and  north  of  that  region. 

Colonel  Gillespie.  Where  was  the  greatest  precipitation? 

The  Witness.  The  greatest  precipitation  was  over  the  States  of 
Tennessee  and  Missouri  in  the  1882  flood.  The  precipitation  that 
caused  the  flood  of  1884  occurred  in  January  and  February.  It  aver 
aged  from  1  to  6  inches  in  excess  of  the  normal  rainfall.  That 
excessive  precipitation  fell  over  the  Ohio  Valley,  over  the  States  of 
Missouri,  Mississippi,  and  Arkansas,  and  Indian  Territory.  There 
was  no  excessive  precipitation  on  the  Missouri  Biver  at  all,  except  at 
its  mouth,  and  a  deficit  over  tbe  Upper  Mississippi.  Snowfall  has  very 
little  to  do  with  these  great  floods.  The  precipitation  that  caused  the 
flood  of  1890  occurred  in  February  and  March,  and  it  varied  from  1 
to  9  inches  in  excess.  That  precipitation,  or  such  portion  of  it  as 
drained  into  the  Mississippi  River,  fell  over  the  entire  Ohio  Valley, 
over  the  southeast  half  of  Missouri  only,  and  over  the  State  of  Arkan- 
sas. There  was  a  deficit  amounting  to  from  1  to  2  inches  over 
nearly  the  entire  Missouri  Eiver,  and  a  deficit  of  about  1  inch  oy& 
the  Upper  Mississippi.  As  to  the  flood  of  1893,  the  excessive  precipi- 
tation that  caused  it  occurred  in  April  and  May. 

Q.  That  was  later  than  the  others  T — A.  Still  later.  The  excess  varied 
from  1  to  8  inches  and  fell  again  over  the  entire  Ohio  Valley,  over 
all  of  Missouri  and  Arkansas.  A  marked  deficit  in  this  case,  ranging 
from  1  to  3  inches,  occurred  over  the  whole  eastern  slope— over  all  the 
region  between  the  meridian  of  Kansas  City  and  the  Bocky  Mountains. 
The  excessive  precipitation  that  caused  the  flood  of  1897  varied  from 
1  to  8  inches  and  covered  the  Ohio  Valley,  the  State  of  Missouri,  and 
the  northeast  half  of  Arkansas,  and  in  this  case  a  moderate  excess 
extended  up  the  Mississippi  Valley,  but  not  over  the  Missouri  Valley, 
except  in  the  Dakotas. 

Q.  When  you  refer  to  the  Ohio  Valley,  you  include  the  Tennessee 
and  Cumberland  rivers? — A.  Yes.  So  from  this  it  is  seen  that  all  of 
the  great  floods  were  caused  by  excessive  precipitation  over  the  Ohio 
and  the  middle  Mississippi  valleys,  and  that  other  precipitation  is 
insignificant  or  unimportant  in  the  study  of  the  problem.  The  volume 
of  water  that  fell  immediately  preceding  the  flood  of  1897,  it  may  be 
important  to  note,  did  not  equal  the  volume,  apparently,  that  fell  iu 
either  of  the  other  great  floods. 

Q.  The  volume  of  rainfall,  you  say,  in  1897? — A.  The  volume  of 
rainfall. 

Q.  But  was  not  the  snowfall  greater? — A.  No.  This  precipitation 
includes  the  snowfall.  The  excess  of  water  that  fell  on  the  particular 
watersheds  that  furnish  the  drainage  for  all  these  floods  was  over  twice 
as  great  in  1882  as  it  was  in  1897. 
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Miyor  Habbod.  In  the  year  when  the  Cincinnati  gauge  reached  71.2, 
think  in  1884,  was  there  not  a  very  unusual  condition  prevailing 
iroughout  the  Ohio  Valley,  the  ground  being  covered  with  sleet? 
now  had  fallen  and  melted  and  frozen,  and  the  rainfall  was  turned 
K)8e  on  this  smooth  sheet  of  snow  and  ice,  and  that  gave  the  frightful 
ise  of  10  feet  more  than  ever  occurred  at  Cincinnati  before. 
A.  I  could  not  answer  that  question  without  looking  up  the  records 
}vering  that  period.  If  it  is  true  that  the  ground  was  closed  by  freez- 
ig,  the  water  would  quickly  gather  in  the  tributaries  and  main  streams 
Qd  the  freshet  would  become  intense  in  a  very  short  period.  When- 
ver  the  ground  is  either  saturated  or  frozen,  whatever  water  falls  runs 
Of  very  quickly. 

Q.  Where  there  is  a  great  rainfall,  then,  it  makes  a  difference  whether 
le  ground  is  frozen  or  not? — A.  A  very  great  difference.  But  it  is 
ildom  that  you  have  frozen  ground  to  consider  except  in  the  northern 
irt  of  the  Ohio  Valley,  where,  as  in  1884  (an  exceptional  case),  you 
ight  have  had  frozen  soil  to  consider. 

Q,  Please  go  on  and  state  what  observations  your  Bureau  took  with 
iference  to  the  Hood  of  1897  from  Cairo  down,  and  the  result  of  it. 
ive  us  all  the  information  you  can  on  that  point. — A.  Our  gauge 
Bights  below  Cairo  were  higher  by  several  feet  than  in  any  previous 
Dod  of  which  we  have  any  record,  'although  the  volume  of  water  ear- 
ed away  was  probably  less  than  in  some  previous  floods.  I  think 
lat  is  the  only  answer  I  can  make  to  that  question. 
Q.  Do  you  mean  to  say  that  the  gauges  at  all  the  points  along  the 
over  Mississippi  Eiver  showed  higher  than  they  had  shown  before? — 
^.  They  showed  a  higher  reading  than  in  any  previous  flood  that  we 
ave  any  record  of. 

Colonel  Gillespie.  How  many  points  do  you  read? 
The  Witness.  I  can  not  give  you  all  the  points.  We  have  a  great 
lany  substations  between  our  main  stations.  Our  principal  stations, 
ke  Memphis,  Vicksburg,  Helena,  and  I^ew  Orleans,  all  showed  an 
xcess.  I  do  not  think  it  possible  that  any  intermediate  points  could 
ave  shown  a  lower  water,  unless  it  may  have  been  on  some  small  tribu- 
My  some  distance  from  the  main  stream.  We  have  fifty  or  sixty  read- 
Qgs  outside  of  our  regular  stations. 

Examined  by  Mr.  Gallinger: 

Q.  Professor  Moore,  you  made  a  statement  that  at  one  of  the  pre- 
^ug  floods  the  excess  was  twice  as  great  as  in  the  flood  of  1897. — 
^.  Yes. 

Q.  How  do  you  account  for  the  excessive  high  water  in  1897  as  com- 
•ared  with  the  high  water  of  that  preceding  year? — A.  I  would  not 
•ant  you  to  take  my  opinioit  in  regard  to  that.  I  think  the  opinion  of 
he  engineers  who  have  testified  is  much  more  valuable  than  mine.  My 
'ttsiness  is  to  study  rather  the  hydrology  of  this  q  uestion  than  the  hydrog- 
aphy.  But  I  believe  it  is  due  to  the  leveeing  up  of  the  stream;  that 
ke  river  is  carrying  away  a  given  amount  of  water  in  a  shorter  time, 
"d,  in  order  to  do  it,  there  must  be  a  greater  height  of  flood  volume, 
do  believe,  at  the  same  time,  that  that  increase  of  flood  volume  tends 
5  lower  slightly  the  bed  of  the  river,  but  it  apparently  does  not  lower 
'  80  much  as  it  gives  increase  to  the  flood  heights.  We  have  had  dur- 
ig  the  last  year  or  so  a  great  many  of  our  gauges  inspected  and 
'paired,  and  have  given  spexsial  attention  to  the  gauges  from  which  we 
^t  our  readings,  and  from  a  comparison  of  these  gauges  it  does  not 
>pear  that  our  zero  of  low  water  has  risen.  It  is  almost,  it  seems  to 
G,  definitely  settled  from  examination  of  our  gauges  that  the  bed  of  the 
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river  has  not  risen;  that  it  has  suffered  probably  a  slight  decrease.  We 
sometimes  in  low  water  now  (it  seems  to  me  more  frequently  than  for 
merly)  have  below-zero  readings — that  is,  the  low-water  reading  is  below 
the  zero  of  the  gauge — below  the  zero  of  the  point  that  in  former  yeare 
we  supposed  was  the  lowest  water  known.  I  think  that  is  coDclasiTe 
evideuce  that  there  has  been  no  building  up  of  the  bed  of  themer, 
notwithstanding  the  confining  of  this  great  volume  to  a  smaller  chan- 
nel and  throwing  into  that  channel  a  much  greater  sedimentary  deposit 

Examined  by  Mr.  Oatchings  : 

Q.  What  was  the  year  in  which  you  said  the  excess  was  so  great?— 
A.  That  was  in  1882. 

Q.  Do  you  know  how  much  water  passed  Cairo  then! — A.  I  do  not 
know  the  sectional  discharge.  The  engineers  have  it  here.  We  do  not 
measure  the  sectional  discharge. 

Major  Harrod.  The  calculation  was  that  at  latitude  32,  the  moathof 
the  Red  River,  there  passed  in  1882  2,200,000  cubic  feet,  and  in  1897 
about  2,000,000  cubic  feet,  a  second.  The  gauge  at  Red  River  was  a 
little  higher  in  1897  than  in  1882. 

Mr.  Kelson.  And  the  volume  was  less! 

The  Witness.  Two  hundred  thousand  cubic  feet  per  second  less. 

Mr.  Nelson.  The  volume  was  less,  but  the  gauge  was  higher. 

The  Witness.  The  volume  was  less,  but  the  gauge  was  higher. 

Colonel  Gillespie  was  then  examined,  as  follows: 

By  Mr.  Oatohings  : 

Q.  What  was  the  maximum  discharge  at  Oolumbus  in  1882?— A. 
1,600,000  cubic  feet. 

Q.  What  was  the  maximum  at  Oolumbus  in  18971— A.  1,462,000 
cubic  feet.  But,  inasmuch  as  the  discharge  was  not  taken  at  the  time 
of  the  maximum  gauge  reading,  it  has  been  computed  that  the  probable 
discharge  at  that  point  was  1,590,000  cubic  feet. 

Q.  What  is  the  difference  between  the  twot— A.  About  10,000  cubic 
feet. 

Mr.  Berry.  Which  was  the  greater? 

The  Witness.  1882. 

Q.  Upon  that  point,  how  do  you  account  for  the  greater  excess  of  the 
discharge  in  1882,  at  the  mouth  of  the  Red  River,  than  that  which  yon 
give  at  Columbus? — A.  In  1882  the  Red  River  discharge  was  1,590,000 
cubic  feet. 

Major  Habbod.  That  is  the  Mississippi.  I  included  the  Atcha&layft 
and  the  overland  flow. 

Mr.  MdoBE  was  then  recalled  and  examined,  as  follows: 

By  Mr.  Nelson  : 

Q.  I  should  be  glad  to  hear  what  steps  your  Bureau  took  with  ref- 
erence to  the  flood  of  1897.  As  I  understand,  that  was  the  first  attempt 
of  your  Bureau  to  keep  a  systematic  record  of  the  flood? — A.  No;  this 
system  has  been  of  gradual  growth  during  a  number  of  years. 

Q.  But  has  not  been  carried  on  on  such  an  extensive  scale  as  during 
the  last  flood  I — A.  No. 

Q.  Please  state  what  steps  your  Bureau  took  during  the  flood  of 
1897? — A.  Well,  we  gave  warnings  all  the  way  down  the  river  .to  these 
flooded  districts  prior  to  the  coming  of  the  flood;  and  1  have  no  doubt 
that  many  millions  of  dollars'  worth  of  proi)erty  were  saved  by  such 
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notice.  There  is  one  problem  here  that  I  would  like  to  go  iuto  the  rec- 
ord, aud  that  is  in  regard  to  the  overflow  of  the  St.  Francis  Basin. 
We  studied  that  overflow  very  carefiilly.  Prior  to  the  break  in  tie 
Tazoo  Levee  and  the  flooding  of  that  great  district,  we  issued  warnings 
to  the  Yazoo  Valley,  entirely  on  the  assumption  that  the  return  water 
ftom  the  St.  Francis  Basin  would  carry  the  levees  protecting  the  Yazoo 
Talley.  It  was  demonstrated  a  little  later  that  that  was  a  very  accu- 
Tate  prediction.  When  the  Yazoo  Valley  was  filled  with  water  we  could 
see  the  extreme  height  already  of  water  in  the  Lower  Mississippi,  and, 
prior  to  the  return  of  the  water  from  the  Yazoo  Basin,  we  made  an 
estimate,  and  sent  our  warnings  that  the  Tensas  Basin  would  be  over- 
flowed. We  concluded  that  the  return  from  the  Yazoo  Basin  of  this 
great  volume  of  water  would  make  a  break  on  the  opposite  side  of  the 
river  from  the  point  where  it  returned.  This  undoubtedly  is  an  argu- 
ment against  the  allowing  of  these  basins  to  remain  open.  While  the 
leveeing  up  of  the  basins  and  the  confining  in  the  main  channel  of  the 
large  volume  of  water  that  otherwise  would  overspread  the  St.  Francis 
and  the  Yazoo  valleys  will,  in  my  mind,  give  a  much  greater  gauge 
height  for  a  considerable  distance  down  the  river,  it  also  will  render 
the  levees  less  liable  to  crevasses  by  not  sending  the  water  at  an 
oblique  angle  across  the  stream  when  it  returns  from  the  overflowed 
area. 

Mr.  Berry.  Then  do  I  understand  you,  Professor,  that  it  would  be 
^fer  to  close  them,  notwithstanding  the  increased  height,  than  it  would 
>e  to  leave  them  open  f 

A.  Yes,  unquestionably.  I  think  if  you  had  your  levees  along  the 
^azoo  Valley  at  a  proper  height  and  a  proper  strength  that  the  St. 
•'rancis  Basin  could  have  been  leveed  up  and  the  entire  volume  of 
^^ater  carried  away  without  any  injury  to  the  Yazoo  Valley. 

Q.  That  is  on  the  assumption  that  the  Yazoo  Basin  had  been  properly 
eveedup! — A.  Certainly. 

Q.  Well,  as  I  understand  vou,  the  precipitation  was  a  great  deal  more 
n  1882  than  in  18971— A.  Yes. 

Q.  Bnt  the  height  of  the  water  in  the  river  at  all  points  below  Cairo 
^'as  much  greater A.  Much  less  in  1882. 

Q.  And  you  account  tor  that  by  the  fact  that  during  the  interval  so 
Hany  basins  had  been  closed  with  levees — since  1882? — A.  I  do. 

Q.  And  that  had  raised  the  height  of  the  river! — A.  Yes.  Although 
(  may  say  this,  as  qualifying  that  statement,  that  it  is  possible  for  a 
tess  volume  of  water  to  fall  and  produce  a  given  height  if  it  comes  in 
^  short  period  of  time. 

Examined  by  Mr.  Berry  : 

Q.  You  stated  that  it  was  possible  for  a  less  quantity  of  water  to 
fOake  a  higher  flood  by  reason  of  the  fact  that  it  came  down  more  rap- 
J^ly  or  quickly,as  I  understood  you. — A.  That  is  something  that  should 
pe  considered  in  measuring  this  great  volume  of  water  and  in  measur- 
ing the  gauge  heights. 

Q.  I  will  ask  you  if  you  think  that  the  cutting  off"  of  the  timber  and 
^be  cane  and  the  underbrush,  and  the  cultivation  of  the  soil,  has  any- 
thing to  do  with  makiug  it  run  off  more  rapidly!— A.  There  is  no  doubt 
It  my  mind  at  all  that  one  way  to  restrain  the  floods  is  to  restrict  the 
flow  of  water  on  the  watersheds;  to  restrict  and  retard  the  gathering 
of  the  water  into  the  rivulets,  and  thereby  to  retard  its  movement  to 
the  main  channels,  and  then  to  facilitate  its  passage  by  levees  when  it 
gets  into  the  main  channel.  In  other  words,  to  restrict  the  flow  on  the 
Watershed  and  increase  the  flow  in  the  channel.    You  ask  me  whether 
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the  cutting  away  of  the  forests  has  had  auything  to  do  with  the  angmen^ 
ing  of  the  Hoods.  I  believe  it  has.  I  believe  the  denuding  of  much  of  the 
Ohio  Valley  and  some  of  the  Mississippi  Valley  has  tended  to  shorten 
the  period  in  which  a  given  amount  of  water  will  gather  into  the  main 
stream,  and  thereby  to  increase  the  gauge  height  in  the  Lower  Missis- 
sissippi  with  the  same  volume  of  rainfall.  There  has  been  very  much 
discussion  over  that  problem.  Many  x>6ople  claim  that  the  catting 
away  of  these  forests  has  altered  the  climatic  conditions  and  affected 
the  rainfall.  It  does  not  alter  the  rainfall,  but  I  think  it  does  prodace 
an  increased  height  with  the  same  amount  of  rainfall  by  allowing  it  to 
gather  more  quickly. 

Examined  by  Mr.  Catchings  : 

Q.  I  see  that  on  page  75  of  your  bulletin  you  call  attention  to  the 
fact  that  whereas  the  maximum  gauge  at  Helena  in  1882  was  41.2,  in 
1897  it  was  51.5,  and  you  attribute  that  rise  in  the  maximum  gauge  at 
Helena  entirely  to  the  i'act  there  had  been  some  levee  building  along 
the  St.  Francis  front.  Now,  in  1882,  when  the  maximum  was  41.2,  the 
White  Biver  Basin  had  not  been  leveed  at  all,  and  the  levees  had  broken 
all  along  the  Yazoo  fronts,  so  there  was  an  outflow  of  water  into  the 
Yazoo  Basin  and  into  the  White  River  Basin.  Now,  is  it  not  fair  to 
consider  that  fact  in  trying  to  account  for  the  difference  between  the 
gaugesof  1882  and  1897! — A.  Oh,  yes;  there  are  a  great  many  distarb^ 
ing  factors  that  may  enter  into  the  consideration  of  the  problem. 

Q.  In  other  words,  did  not  the  fact  that  it  was  all  leveed  below  there 
in  1897  cut  a  very  material  figure  in  the  matter  of  raising  the  water  at 
Helena? — A.  The  leveeing  of  the  river  probably  raised  the  height  of 
the  gauge  readings. 

Q.  So  that  that  ought  to  be  considered  in  determining  the  matter!- 
A.  Yes. 

Examined  by  Mr.  Nelson  : 

Q.  Well,  I  call  your  attention  again  to  this  matter  about  which  I 
asked  you — a  reservoir  at  the  St.  Francis  Basin.  What  would  you  say 
about  that,  bearing  in  view  the  matter  of  expense  and  the  feasibility 
of  it? — ^A.  I  will  tell  you  frankly  that  I  had  an  idea  before  listening  to 
the  testimony  of  these  engineers  that  it  was  practicable,  that  it  was 
possible  to  create  a  reservoir  in  the  St.  Francis  Basin ;  but  I  wiU  say 
now  that  I  do  not  think  so.  In  fact,  I  do  not  consider  myself  expert 
enough  to  properly  answer  that  question,  and  I  am  compeUed  to  defer 
to  the  opinions  of  men  who  have  made  that  a  life  study. 

Q.  Taking  into  account  the  course  of  the  precipitation  and  the 
sources  of  rainfall,  is  there  any  other  point  where  it  would  be  feasible 
and  practicable  at  moderate  expense  to  give  any  relief  by  means  of 
reservoirs! — A.  There  was  a  theory  espoused  by  quite  an  eminent 
gentleman  in  Washington  that  the  creation  of  reservoirs  along  the 
Missouri  Eiver  would  accomplish  that  purpose;  that  the  taking  of  1 
acre  of  land  for  reservoir  purposes  up  near  the  head  waters  of  the  Mis- 
souri and  along  down  to  the  middle  of  its  course  would  save  several 
acres  at  the  mouth  of  the  Mississippi.  Of  course  the  fallacy  of  tb^ 
theory  is  indicated  by  the  fact  that  the  rainfall  or  snowfall  at  the  head 
of  the  Missouri  has  nothing  whatever  to  do  with  these  floods.  In  fox- 
ther  answer  to  your  question,  I  know  of  no  region  where  it  would  he 
possible  to  create  a  reservoir  unless  it  be  at  the  St.  Francis  Basin. 

Q.  There  are  no  points  below! — A.  Not  that  I  know  of. 

Q.  Have  you  given  any  attention  to  the  so  called  outlet  system  or 
the  jetty  system;  are  you  familiar  with  that? — A.  No,  I  am  not  1 
would  not  be  competent  to  speak  on  that. 
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I.  Bearing  upon  this  qaestion  of  floods  and  how  to  relieve  against 
m,  are  there  any  suggestions  or  is  there  any  advice  you  can  give 
committee  as  an  expert  on  this  subject! — A.  1  think  there  is  nothing 
ire  to  say,  except  to  make  the  general  statement  that  in  studying 
floods  of  this  region  with  a  view  to  giving  warning  of  disaster  I  am 
re  and  more  impressed  with  the  idea  that  the  lower  levees  should  be 
)ed  and  strengthened  and  the  levee  system  should  be  continued  so 
to  close  all  basins  all  the  way  up. 

I,  Beginning  from  below  and  strengthening  them  upward? — A. 
^nning  from  below  and  strengthening  them  northward.  For  the 
it  time  in  the  study  of  this  problem  there  is  presented  by  the  recent 
ort  of  the  Weather  Bureau  for  the  study  of  the  engineers  accurate 
icipitation  data  on  the  watersheds,  and  it  is  presented  in  such  a 
7  as  to  be  segregated  from  all  other  precipitation.  In  other  words, 
give  the  excess  which  precedes  each  of  the  great  floods,  and  we  give 
n  such  a  way  that  one  excess  is  comparable  with  the  other  excess. 
7oald  like  to  emphasize  the  importance  to  the  engineer  to-day,  in 
ing  plans  for  future  improvements  on  a  permanent  basis,  of  the 
eful  study  of  these  precipitation  charts.  I  believe  they  have  not 
)n  given  sufficient  weight  in  the  past. 

?o  properly  study  a  flood  one  should  begin  at  its  source;  he  should 
^in  with  the  precipitation  that  causes  the  flood,  and  he  should  have 
urate  knowledge  of  the  extent  of  the  precipitation  and  the  areas 
ich  it  covered  in  order  to  get  a  proper  measure  of  the  volume  of 
tier  which  must  be  carried  away.  This  should  be  done  before  one 
Bmpts  to  determine  the  height  of  the  levees  that  are  to  be  con- 
icted  in  order  to  protect  the  surrounding  country.  By  an  examina- 
1  of  the  precipitation  preceding  the  flood  of  1882  you  will  find  that 
flood  of  1897  was  only  of  about  four-tenths  the  volume  of  the  flood 
1882,  but  by  a  further  examination  of  these  charts  you  will  find 
t  that  four-tenths  fell  inside  of  a  period  of  about  thirty  days,  thereby 
Renting  its  intensity  and  making  it  equal,  as  a  flood  producer,  to 
le  volumes  of  water  that  had  been  much  larger  and  had  fallen  dur- 
a  greater  period. 

Q  summing  up,  I  wish  to  say  that  I  believe  there  should  be  a  height 
iot  less  than  6  feet  in  the  levee  below  Helena  and  Memphis  above 
high-water  mark  of  1897,  in  order  to  carry  away  the  volume  of 
»r  that,  from  a  study  of  these  precipitation  charts,  I  believe  you 
[  have  to  handle  at  some  time  in  the  fdture. 

lolonel  Gillespie  :  Did  you  say  that  the  precipitation  of  1897  was 
Y  four- tenths  of  the  precipitation  of  18821 

L.  About  four-tenths  of  the  precipitation  of  1882,  but  it  fell  in  about 
)half  the  time.    I  mean  the  excess  of  precipitation  which  caused 
floods — the  excess  above  normal. 


IT.  S.  S.  Mississippi, 
Helena^  Ark,y  February  4, 1898, 

foj.  J.  J.  Horner  testified  as  follows: 

xentlemen,  in  behalf  of  the  chamber  of  commerce  of  this  city,  I  desire 
express  their  gratification  that  the  Government  has  seen  fit  to  send  a 
amittee,  and  to  send  you  honorable  gentlemen,  to  investigate  the 
ssissippi  Biver.  We  regret  exceedingly  that  you  can  not  be  here  in 
P'light,  when  we  could  probably  better  show  you  our  needs  and  the 
vantages  which  would  result  to  the  Government  from  the  improve- 
Dt  that  they  have  undertaken  here.    But  we  know  that  your  time  is 
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valuable  and  tliat  yon  are  needed  in  Washington,  and  we  can  only 
express  our  gratification  that  you  have  called  here  and  given  us  an 
opportunity  to  lay  before  you  to  some  extent  our  needs.  I  would  rather 
hear  from  some  of  the  gentlemen  who  represent  specially  the  levee 
interests. 

Mr.  Greenfield  Quables,  president  of  the  Cotton  Belt  District, 
testified  as  follows  : 

Mr.  Chairman,  we  were  in  hopes  you  would  be  able  to  be  here  in  day 
light,  so  that  you  might  see  the  work  that  has  been  done  on  the  levees. 
It  is  useless  for  me  to  go  into  a  discussion  of  this  question  and  give  yon 
the  topography  of  this  country.  The  engineers  have  furnished  yoo 
with  that  data. 

I  have  been  living  on  the  Mississippi  Eiver  since  1851,  and  I  owe  my 
education,  so  far  as  the  wat^r  is  concerned,  to  seeing*  the  water  line 
gradually  come  up. 

The  question  of  the  leveeing  of  the  Mississippi  River  is  one  of  science, 
as  you  all  know,  and  the  engineers  have  given  it  a  great  deal  of  stady. 
I  have  thought  of  it  some.  I  have  no  doubt  in  the  world  but  that  the 
Mississippi  River  can  be  leveed.  1  have  no  doubt  in  the  world,  after 
giving  the  matter  study,  and  the  flood  of  1897  has  convinced  me,  more 
than  anything  else,  that  it  can  be  done.  I  believe  that  everyone  who 
has  studied  the  matter  at  Helena  has  come  to  the  conclusion  that  the 
amount  of  water  that  passes  Cairo  can  be  held;  the  same  amount  of 
water  could  be  passed  at  Helena  and  on  down  the  river,  with  the  levees 
as  high  as  they  are  now  contemplating,  and  as  high  as  they  are  being 
built  here  in  this  district,  and  the  next  overflow  that  comes,  a  foot 
higher  than  it  was  before,  there  is  no  doubt  of  holding  it. 

My  attention  has  been  given  to  levees  particularly  on  what  you  knov 
as  the  White  River  front.  We  have  our  local  levee  districts  here. 
They  are  divided  into  localities,  but  the  Government  knows  it  as  the 
White  River  firont.  The  White  River  front  extends  from  Helena,  where 
the  high  ground  touches  the  river,  until  you  get  as  near  the  mouth  of 
the  White  River  as  you  can. 

Mr.  Nelson.  There  is  a  ridge  here  that  projects  up  to  the  river, 
between  the  St.  Francis  and  the  White  River  basins,  is  there  not! 

The  Witness.  Yes,  sir;  that  is  Crowleys  Ridge.  This  is  the  end  of 
Crowleys  Ridge. 

Mr.  Nelson.  Your  town  is  on  the  south  side  of  that  ridge,  is  it  notf 

The  Witness.  It  is  on  the  east  side  and  right  at  the  foot  of  it,  east 
and  south.  In  fact,  the  ridge  extends  probably  a  mile  south  of  this 
town.  This  is  the  only  place  where  the  high  ground  touches  the  Mis- 
sissippi at  all  on  the  west  bank  of  the  Mississippi  River. 

Mr.  ^N^elsgn.  On  which  side  is  the  St.  Francis  here! 

The  Witness.  The  St.  Francis  empties  into  the  Mississippi  about  8 
miles  north  of  this  place,  and  it  follows  right  along  that  edge  of  the 
ridge  most  of  the  way,  and  then  turns  and  comes  right  into  the  nver. 
Crowleys  Ridge  is  only  about  half  a  mile,  at  the  mouth  of  the  river-- 
maybe  not  half  a  mile — from  the  Mississippi  River.  Now,  as  I  say,  it 
has  been  demonstrated  to  us,  at  least  we  believe,  that  there  is  nodonbt 
but  what  we  can  levee  and  pass  all  the  water  that  comes  into  the  Mis- 
sissippi River  from  Cairo  down,  or  any  other  place,  and  carry  it  down 
through  with  the  levees  that  we  have.  A  great  many  have  contended 
to  you  that  we  can  not  levee  the  Mississippi,  and  a  great  many  thftt 
have  not  studied  the  subject  say  that  you  can  not  levee  the  Mississippi 
River,  and  a  great  many  complain  because  the  levees  break  once  in  a 
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,  It  is  useless  for  me  to  say  that  there  are  1,300  miles  of  levee 
►nly  2  or  3  miles  washed  away  during  the  last  flood.  But  here  is 
the  people  want;  they  have  taxed  themselves  and  have  done  all 
can  to  build  levees — not  that  they  intend  stopping  taxing  them- 
s,  but  they  believe  now  that  there  ought  to  be  one  general  system 
ees  on  the  Mississippi  River,  and  they  believe  that  the  levee  sys- 
>f  this  country  ought  to  be  put  in  the  hands  of  the  United  States 
rnment.  They  have  implicit  confidence  in  the  ability  and  in  the 
8  that  have  been  selected  and  carried  out  by  the  Mississippi  River 
nission.  They  believe  they  understand  and  know  what  they  are 
^;  and  they  belief ve  that  the  mode  that  they  have  selected  will 
y  result  in  the  triumph  of  saving  this  Mississippi  Valley  from 
low. 

9uld  go  on  and  tell  you  about  the  value  of  this  Mississippi  Valley 
;ry  to  the  Government,  but  yoa  know  that  and  your  statistics  fur- 
you  that.  The  people  of  this  Mississippi  Valley  produce  more  per 
agriculturally  than  any  country  in  the  world,  and  they  consume 
than  any  country  in  the  world.  Go  out  here  on  a  cotton  planta- 
&nd  take  a  common  plantation  nigger,  and  he  consumes  more  in  a 
than  most  any  laborer  you  will  find  anywhere;  he  will  have  it  and 
nsumes  it,  and  we  get  what  he  consumes  from  other  parts  of  the 
try.  It  is  a  notorious  fact  that  they  raise  very  little  of  it.  And  to 
ict  the  country,  as  a  question  of  interest  and  nothing  else,  it  does 
to  me  that  it  would  pay  the  Government  and  is  the  duty  of  the 
imment  to  protect  this  country,  because  it  will  pay  back,  in  the 
}S  that  will  be  raised  by  the  protection  of  this  country — it  will  pay 
big  in  the  consuming  that  the  people  here  do. 
.  Nelson.  Your  chief  crop  here  is  cotton,  is  it  not! 
e  Witness.  Yes,  sir. 
.  Nelson.  Are  you  now  engaged  in  building  a  levee  in  front  of 

r 

e  Witness.  Yes,  sir;  and  that  is  the  reason  I  wish  you  could  be 

in  daylight 

.  Nelson.  How  high  are  you  making  that  levee— how  high  above 

round? 

e  Witness.  In  some  places  it  is  30  feet. 

.  Nelson.  Above  low- water  level  how  high  do  you  calculate  it 

f 

e  Witness.  It  will  go  about  54  or  55  feet  above  low  water,  and  we 

x>  have  it  about  3  feet  above  high  water;  that  is,  the  levee  that  is 

being  built. 

.  Nelson.  And  how  high  do  you  say  above  the  level  of  the 

Qd! 

e  Witness.  Well,  that  depends  on  the  topography  of  the  country. 

'.  Nelson.  Well,  right  here,  for  instance. 

e  Witness.  Right  here  it  will  be  about  15  feet,  I  would  say,  right 

—the  lowest  part. 

•.  Nelson.  When  cjompleted  T 

e  Witness.  Yes,  sir.    We  had  the  most  disastrous  break  right 

V  Helena  here,  about  2  miles,  that  I  reckon  has  ever  happened 

le  Mississippi  River,  except  one.    It  was  a  very  peculiar  break.    It 

v^ery  near  the  bank  of  the  Mississippi  River,  and  it  broke  into  a 

-something  that  very  seldom  happens — and  it  washed  from  the 

ssippi  River  into  that  lake. 

.  Nelson.  What  is  the  name  of  that  lake? 

6  Witness.  That  is  called  Long  Lake.    It  washed  into  that  lake. 
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and,  iu  order  to  cover  that,  we  had  to  build  around  entirely  and  go 
across  that  lake.  Now,  we  have  nearly  completed  that,  and  when  we 
get  that  done  we  will  have  a  continuous  line  of  levee  of  about  28  or  29 
miles.  Then  there  will  be  a  break  in  that  for  a  short  distance,  because 
we  have  not  had  time 

Mr.  Nelson.  Are  you  in  the  White  River  or  St.  Francis  district! 

The  Witness.  We  are  in  the  White  River  district  The  St.  Francis 
district  ends  at  the  mouth  of  the  St.  Francis  River. 

Mr.  Nelson.  IN'ow,  will  you  please  tell  the  committee  what  proportion 
your  local  district  or  your  State  has  in  the  past  contributed  toward 
the  construction  of  the  levees,  and  how  you  raise  itt 

The  Witness.  Our  engineer  will  follow  you  and  give  you  the  propor- 
tion. I  can  only  give  you  the  present  tax  that  we  levy.  I  am  secre^ 
tary  of  the  Cotton  Belt  District  No.  1,  that  is  in  this  county  exclusively, 
and  lies  about  30  miles  below  here.  When  we  first  taxed,  the  first 
time,  we  levied  a  9  per  cent  tax  on  the  taxable  real  estate;  then  tind 
next  time  we  levied  5  per  cent  on  the  taxable  property. 

Examined  by  Mr.  !N"elson  : 

Q.  Is  that  on  a  high  valuation  t  Is  that  on  about  what  you  conld 
sell  the  land  for? — A.  It  is  more  than  we  have  been  selling  it  for.  We 
value  cleared  land  $25  an  acre;  woodland  we  value  not  lower  than 
$1.50  an  acre,  and  a  great  deal  at  $2.50. 

Q.  And  on  that  valuation  you  made  an  assessment  of  9  per  centt- 
A.  Yes,  sir.  Then  we  made  an  assessment  of  5  per  cent,  and  then  3 
per  cent,  and  since  then  and  from  now  on  we  expect  to  continae  to 
make  a  levy  of  2  per  cent  on  the  valuation. 

Q.  Have  you  any  idea  what  you  have  expended  in  this  White  River 
district! — A.  Our  engineer  will  accompany  you  to  Arkansas  City,  and 
he  will  have  that  data.  We  are  levee  men  here.  We  have  lived  here 
before  the  levees,  some  of  us,  and  lived  here  during  the  levees,  and  we 
believe  that  the  only  salvation  for  this  country  is  to  have  them,  and 
we  believe  that  they  will  be  a  success,  and  as  soon  as  we  get  them  com- 
pleted up  to  the  grade  that  we  are  now  going — as  was  said  before  the 
Mississippi  River  Commission  in  New  York  two  years  ago  by  some  of 
the  engineers  who  are  now  present — after  the  next  high  water  we  conld 
tell  a  heap  more  than  we  knew  before.  That  was  two  years  ago  wheo 
I  heard  that  remark  made  by  the  engineer.  They  said,  '^  We  will  have 
to  learn  about  these  things.''  Now,  we  have  had  that  high  water  and 
we  can  tell  exactly  how  high  the  levees  are  to  be,  and  the  reason  we 
know  that  is  by  measuring  the  'water  that  passed  Cairo  and  the  water 
that  passed  the  capacity  of  the  river  to  carry  it  at  different  points. 
We  believe  that  we  can  carry  all  the  water  that  passed  Cairo  by  the 
levees  as  we  contemplate  building  them. 

Q.  In  1897  the  water  was  higher  here  than  ever  .before,  was  it  nott- 
A.  Yes,  sir;  it  was  3.85  feet  higher  than  ever  known  here  before. 

Q.  Nearly  4  feet? — A.  Yes,  sir. 

Q.  And  did  the  same  proportion  continue  below? — ^A.  That  is  vffy 
peculiar,  sir.  It  was  greater  to  a  certain  distance — about  16  or  IB 
miles — below  here,  and  then  it  fell  off  again. 

Q.  How  many  crevasses  were  there  in  the  White  Eiver  Levee— what 
is  known  as  the  White  Eiver  Basin  t — ^A.  Our  engineer  will  have  to  give 
you  the  number  of  them,  sir.  In  my  district  there  were  three.  There 
is  another  local  district  below  that,  and  Major  Purvis  can  give  yon  that 
exactly. 

Q.  Did  it  entail  much  loss  and  destruction  of  property? — A.  A  great 
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deal,  sir,  becanse,  as  I  told  you,  the  crevasse  that  we  had  here  at  Helena 
was  an  unprecedented  one^  and,  by  washini^:  an  inroad  in  there  of  about 
30  feet,  the  water  went  m  with  nnch  great  force  and  depth  that  it 
entailea  immense  damage.  But  I  will  state,  sir,  that  onr  people  went 
to  work  as  soon  as  the  water  went  down  and  made  one  of  the  finest 
3rop8  we  ever  made,  and  they  are  not  disheartened,  because  they  believe 
the  Government  is  going  to  keep  the  levees  up  with  the  aid  of  their 
taxation. 

Q.  Your  idea,  then,  would  be  that  it  would  be  better  on  all  sides  to 
[et  the  Federal  Government  assume  jurisdiction  and  take  control  of  the 
jubject? — ^A.  I  fully  believe  that,  sir;  and  I  believe  that  this  entire 
sommuuity,  and,  in  fact,  the  State  of  Arkansas,  thinks  so. 

Q.  And  on  that  theory  your  people,  1  suppose,  would  be  willing  to 
wn tribute  something — to  continue  to  contribute! — A.  Yes,  sir;  more 
than  willing.  Our  idea  is  this :  That  the  Government  should  have  con- 
trol. Now,  in  little  local  matters  sometimes  one  man  wants  the  levee  to 
come  near  his  place,  and  another  man  wants  it  to  come  somewhere  else, 
and  the  Government  must  decide  those  things.  It  may  be  necessary 
sometimes,  before  we  get  the  system  of  levees  completed,  that  they 
iDQSt  let  the  water  go  in  one  place  and  keep  it  out  from  another. 

Q.  And  you  think  the  Federal  Government  would  be  less  subject  to 
'iiese  local  conflicting  interests? — A.  Yes,  sir.  In  other  words,  when 
k  Federal  engineer  comes  here  and  says  this  levee  shaJI  be  built,  it  will 
»e  built.  When  they  say  another  shall  not  be  built  in  a  certain  place, 
t  would  not  be  built.    They  would  be  supreme. 

Q.  And  your  people  would  prefer  that  than  to  continue  under  local 
management  f — A.  Yes,  sir.  I  happen  to  be  a  member  of  the  Arkan- 
as  legislature,  and  I  expect  to  introduce  a  bill  in  the  next  legislature, 
nd  I  think  it  will  pass,  giving  the  Government  all  the  authority  they 
rill  take  in  the  matter. 

Q.  And  still  you  would  expect  to  contribute! — A.  Yes,  sir;  we  will 
e  glad  to  do  that.  We  maintain  a  telephone  line,  and  we  can  not  get 
long  without  that  when  there  is  trouble;  we  put  men  to  work  at  a 
ertain  place,  and  telephone  backward  and  forward  and  move  men 
rith  rapidity  and  supplies  to  protect  any  break. 

Q.  Did  you  have  much  of  a  struggle  here  in  1897  to  protect  your 
own  f — A.  Well,  I  remember  seeing  Colonel  Gillespie  and  Colonel  Stick- 
ley  here  at  that  time.  It  may  sound  like  egotism,  but  I  believe  there 
las  never  been  such  a  struggle  as  we  had  here.  I  suppose  Major 
itarlinghad  the  same  trouble;  but  we  had  to  sack  our  levee  and  build 
t  up  4  feet  in  a  great  many  places. 

Q.  How  long  did  that  intense  struggle  last  that  you  had?  How 
nany  days? — A.  Well,  it  seemed  to  us  a  thousand  years,  but  I  think  it 
asted  about  three  weeks. 

Q.  And  your  people  were  at  work  all  the  time? — ^A.  Every  man. 

Q.  Fortifying  the  levees? — A.  Every  man,  white  and  black;  and 
libese  men  that  you  saw  here — a  great  many  of  them  lawyers  and  doctors 
*Dd  ministers — everybody  was  out  there  filling  sacks,  with  spades  and 
shovels  in  their  hands,  and  carrying  them  with  their  own  hands  onto 
l^e  levees;  and  they  struggled  that  way  until  finally  the  levee  broke. 
*he  levee  gave  way  first  at  Flower  Lake,  and  we  thought  we  were  safe, 
[>^use  it  began  to  fall  very  rapidly  as  soon  as  it  gave  way,  but  the 
^Qimense  crevasse  we  had  here  broke  within  an  hour. 

Q.  Flower  Lake  is  above? — A.  Eight  abov^us. 

Q.  On  the  St.  Francis? — A.  No,  sir;  on  the  Mississippi. 

Q.  Across  the  river? — A.  Yes,  sir.    We  raised  the  levee;  we  did  not 
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prepare  for  4  feet  of  high  water  above  the  high- water  mark  that  we  had 
had  before ;  it  would  have  held  that  without  any  trouble.  But  we  built 
that  levee  that  distance — our  whole  levee  district,  about  28  mUes — and  we 
])ut  sacks  all  the  way  along,  and  some  places  they  were  six  sacks  hif^L 
It  looked  very  much  like  a  fortification. 

Q.  That  work  was  done  largely  under  your  local  jurisdiction?— A. 
Yes,  sir. 

Q.  And  by  local  means? — A.  By  local  means,  most  of  it;  yes,  sir. 

Q.  I  mean  it  was  done  outside  of  Federal  help? — A.  Yes,  sir;  outside 
of  Federal  help. 

A  Citizen.  It  was  supplemented  by  the  Government. 

The  Witness.  Yes;  itwassupplementedby  the  Government,  but  all 
this  work  done  around  the  city  of  Helena,  and  a  great  deal  of  the  work 
done  down  in  the  district,  was  done  by  local  help.  It  was  supplemented 
by  the  Government.  There  was  some  work  done  down  below  by  the 
Government,  but  is  it  too  much  to  say  that  we  spent  $40,000  on  that?  I 
think  we  spent  more. 

A  Citizen.  We  used  220,000  sacks. 

Q.  How  large  is  your  city,  here? — ^A.  We  have  7,000  inhabitants. 

Q.  You  are  the  county  seat? — A.  Yes,  sir.  About  half  are  white 
and  about  half  are  colored. 

Q.  And  without  levee  protection  here  you  would  be  absolutely  at  the 
mercy  of  the  flood,  would  you  nott — ^A.  Yes,  sir:  we  would.  A  great 
many  of  the  residences  are  built  back  on  the  high  ground,  bat  all 
the  churches,  all  the  manufacturing  industries,  all  the  stores,  and  tiie 
school-houses — everything  of  that  kind — would  be  absolutely  at  the 
mercy  of  the  flood. 

Q.  Outside  of  storekeepers,  and  such,  have  you  any  manufactorin; 
enterprises  here? — A.  We  have  three  oil  mills;  we  have  a  box  factory; 
we  have  two  or  three  sawmills;  we  have  two  compresses;  we  haveao 
ice  factory,  gas  works—  Mjyor  Horner  will  follow  me,  and  he  can  give 
you  those  statistics  better  than  I  can.  He  is  at  the  head  of  most  of 
those  public  enterprises.    Have  I  left  out  anything? 

A  Citizen.  Well,  all  the  railroad  tracks. 

The  Witness.  All  the  railroads  that  come  in  here  are  protected  by 
the  levees. 

Q.  How  many  railroads  have  you? — A.  We  have  three:  The  Iron 
Mountain  and  the  Midland  and  the  Illinois  Central  across  the  river 
here;  they  have  a  depot  here.  This  year,  I  reckon,  we  will  handle 
75,000  bales  of  cotton  at  this  place — we  will  handle  over  thait;  we  have 
already  handled  71,000,  Mr.  Miles  tells  me,  and  we  will  go  over  the 
figure  I  gave,  because  it  has  been  a  very  hard  season.  A  great  deal  of 
the  cotton  is  in  the  field  yet,  still  ungathered;  on  account  of  nupre- 
cedented  bad  weather  we  have  been  unable  to  gather  it;  they  are  gath 
eriug  It  now. 

Q.  But  that  does  not  spoil  it,  does  it? — A.  Well,  it  detracts  from  its 
value.     By  having  it  out  that  long  it  stains  it. 

().  But  it  does  not  render  it  unfit  for  sale  wholly? — A.  No,  sir;  it 
can  be  sold,  but  it  gets  dust  on  it. 

Q.  And  it  brings  a  less  price? — A.  Yes,  sir.  I  am  sorry  to  have 
to  detain  you  so  long,  gentlemen.  I  will  simply  say,  as  in  the  begin- 
ning, that  we  are  anxious  for  the  United  States  Government  to  take 
charge  of  the  Mississippi  River.  We  believe  that  they  can,  and  we 
believe  that  they  will,  protect  us  if  they  will  follow  out  what  has  been 
already  demonstrated  by  the  Mississippi  River  Commission.  We  believe 
it  is  one  of  the  greatest  enterprises  the  Government  has  ever  taken 
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charge  of.  We  believe  that  the  Government  only  can  protect  the 
country  as  it  ought  to  be  protected.  Building  a  levee  at  one  place  and 
not  building  it  at  another,  and  ruled  over  by  a  local  levee  board,  we  will 
never  have  that  protection  thdt  the  Mississippi  Eiver  country  ought  to 
have,  and  I  do  not  believe  that  we  can  get  that  protection  in  any  other 
iray  than  as  a  national  enterprise. 

Q.  Your  theory,  then,  is  that  the  Government  should  'complete  the 
whole  system,  from  Cairo  down,  and  take  jurisdiction  of  itf — A.  Yes, 
sir;  complete  it  from  Cairo  down,  and  follow  it  up  as  experience  and 
science  may  teach  them,  and  have  entire  jurisdiction  of  it.  And  the 
only  thing  they  would  have  to  do  with  the  local  levee  boards  would  be 
ill  the  local  levee  boards  assisting  them  to  hold  the  interest  that  peo- 
ple have  when  they  pay  for  something,  and  to  assist  the  Government; 
because  I  think  that  is  right,  I  think  that  they  ought  to  contribute  to 
it,  and  I  think  they  ought  to  contribute  liberally  to  it;  becaus^,  when 
we  get  that  protection  we  will  have  a  country  here  unexcelled  by  any 
in  the  world — the  most  productive  country  in  the  world.  And  we  are 
willing  to  devote  our  means — what  we  call  *' liberally" — 2  per  cent 
tax.  Our  entire  taxation  for  city  government  and  county  and  every- 
thing else  is  only  a  little  over  2  per  cent,  and  we  contribute  that  now — 
this  2  per  cent. 

Q.  Two  per  cent  specially  for  levees! — A.  Yes,  sir. 
Q.  On  the  valuation  you  have  given,  I  think  that  is  a  big  tax. — A. 
^ell,  we  are  anxious  to  contribute.    We  think  we  get  amply  repaid  for 
it.    But,  as  I  say,  while  we  believe  that  the  local  levee  district  that  I 
am  secretary  of — I  believe  that  that  might  be  maintained;  just  that 
particular  one  might  be  maintained;  at  the  same  time  we  never  can 
have  a  thorough  system  of  levees  on^the  Mississippi  Eiver  unless  there 
is  some  ruling  power — some  one  power  that  controls  the  whole  system; 
and  we  believe  that  the  best  power  to  control  that  is  the  United  States 
(Government. 
Q.  Would  it  not  be  a  good  plan  for  all  the  States  to  do  what  you  pro- 
•   pose  to  do  in  your  legislature — pass  similar  acts? — A.  I  think  they  will 
do  it,  sir,  though  I  am  not  advised. 

Q.  Well,  but  do  you  not  think  it  would  be  a  good  plan  for  all  the 
States  to  have  the  same  legislation  that  you  propose  to  secure  here! — 
A.  Yes,  sir;  I  think  it  would  be  a  good  plan. 

Mr.  GAI.LINGER.  Will  you  state  precisely  to  the  committee  what  this 
Btitate  contemplates — the  bill  you  prox)ose  to  introduce. 

A.  Just  to  give  the  United  States  Government  authority  to  build 
and  control  the  construction  of  these  levees.  Now,  of  course  there  are 
some  questionsof  law  there  that  would  have  to  be  discussed — as  to  what 
ftnthority  we  could  give.  That  is  a  question  that  will  have  to  be  dis- 
cussed and  considered.  For  instance,  we  have  a  statute  on  the  statute 
books  now  that  has  been  there  for  a  good  many  years  that  makes  it  a 
felony  for  anybody  to  make  a  cut-off  in  the  Mississippi  Eiver.  Now,  I 
^onot  pretend  to  say  whether  they  ought  to  have  cut  offs  or  not,  but 
if  the  engineers  of  the  CJnited  States  say  that  they  ought  to  have  them 
I  think  those  engineers  ought  to  have  the  authority  to  make  them. 
And  all  the  authority  that  the  State  of  Arkansas  can  give,  I  believe, 
they  are  willing  to  give  to  the  Government  to  take  charge  of  the  levee 
system;  and  I  believe  they  have  the  power  to  give  the  authority. 

Q.  You  would  be  willing  to  concede  your  levees  and  rights  of  way 
^nd  turn  it  over  to  the  Government? — A.  Yes,  sir;  and  all  in  the  world 
Qiat  we  would  be  called  upon  to  do  would  be  to  contribute  our  share 
^f  the  tax  every  year  to  the  keeping  up  of  these  levees,  and  be  guided 
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exclusively  by  the  United  States  Government.  Then  we  would  get  out 
of  any  little  local  matters — little  jealousies — that  we  might  have;  things 
of  that  sort  that  always  grow  up  more  or  less. 

Q.  And  you  would  be  better  able  to  construct  your  new  levees  back 
in  the  proper  place! — A.  Yes,  sir. 

Q.  I  suppose  the  difficulty  you  have  under  local  administration  is 
that  the  landowners  want  to  get  as  near  the  river  as  possible f—A. 
One  man  would  want  the  levee  to  go  at  a  certain  place  with  referenoe 
to  his  plantation,  and  bring  influence  to  bear  to  have  the  levee  located 
where  he  wanted  it  located,  when  it  ought  to  go  some  other  place.  And 
the  Government  could  come  in,  entirely  disinterested,  and  no  ODe  iu 
the  locality  could  say,  ^'This  is  the  place  where  the  levee  ought  to  go,^ 
and  have  it  put  there. 

Maj.  J.  J.  Horner  testified  as  follows: 

I  have  listened  with  a  great  deal  of  pleasure  to  the  questions  that 
have  been  propounded  by  the  chairman  to  Mr.  Gowles,  because  it 
indicates  the  line  of  inquiry  you  wish  to  follow. 

I  have  lived  on  the  Mississippi  Eiver  so  long  that  I  am  sometimes  a 
little  ashamed  to  tell  it;  it  has  been  since  March,  1836. 

Mr.  Nblson.  You  started  here,  then. 

The  Witness.  Not  quite.  But  I  have  lived  on  the  Mississippi  River 
that  long,  and  I  have  lived  in  this  place  that  long.  I  have  seen  the 
levee  system  from  its  inception  to  the  present  time.  I  remember  the 
first  levee  that  was  ever  built  in  this  country.  It  made  an  impression 
upon  my  mind,  because  it  was  paid  for  in  "shinplasters"  of  J.  P.O. 
DoUiston.  It  was  in  1839.  The  levees  for  a  long  time,  up  to  1850, 
were  the  subject  of  private  enterprise.  They  were  donations.  There 
was  no  order  or  system  to  it. 

Under  the  swamp-land  grant  by  the  United  States  Government  to 
the  various  States  in  1850  there  was  an  effort  made  in  the  State  of 
Arkansas  to  develop  a  system  of  levees,  one  which,  probably,  in  its 
Inception  was  good ;  but  the  spirit  of  speculation  in  lands  overshad 
owed  any  system  of  levees,  and  the  fund  was  wasted  without  obtaining 
any  general  system  of  levees.  Levees  were  built  here  and  there,  and 
they  were  useful.  But  I  have  seen  the  water  rise  here  at  Belena 
higher  and  higher  as  the  levee  system  has  been  developed  more  and 
more.  A  great  m*any  people  have  attributed  the  continued  rise  of  tbe 
river  to  the  action  of  the  advocates  6f  levees.  I  Vas  once  of  that  opinion 
myself;  but  I  have  changed  it.  When  I  saw  the  Ohio  River  in  18^ 
rise  7  feet  higher  in  Cincinnati  than  anyone  believed  it  ever  could  go, 
when  it  flooded  the  gas  works  and  flooded  their  waterworks  and  par- 
alyzed the  city,  when  I  was  sent  to  bed  in  the  boarding  house  ii?itha 
candle  and  not  even  permitted  to  keep  the  candle  because  there  were 
not  enough  to  go  around,  I  realized  that  waters  rise  higher  than  befoi^ 
known,  iu  other  streams,  from  other  causes  than  levees.  Now,  while 
the  levee  system  upon  the  Mississippi  Kiver  has  probably  aided  iQ 
making  the  water  higher  and  higher,  yet  the  development  of  this  coun- 
try, the  clearing  up  of  its  forests,  the  surface  drainage  that  has  been 
improved  from  time  to  time,  has  also,  iu  my  judgment,  added  greatly 
to  it.  And  we  can  never  have  any  proper  systom  of  levees  on  tbe 
Mississippi  Eiver,  as  broad  and  as  long  as  it  is,  unless  the  Government 
takes  hold  of  it.  Mr.  Quarles  has  well  illustrated  some  of  the  benefits 
that  will  come  from  Government  control  when  he  says  that  local  infiu* 
ence  often  induces  the  location  of  the  levees  in  improper  places.  That 
is  true.  I  have  seen  it  all  my  life.  If  the  Government  engineer  comes 
here  and  demands  of  this  levee  board  that  they  obtain  a  right  of  way 
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[1  a  certain  line  they  have  no  discretion.    And  it  will  be,  as  I  Lave 
)eu  it  within  the  last  six  months. 

Q.  Are  year  local  authorities  in  the  habit  of  famishing  the  right  of 
ay  or  the  location  of  the  levee  to  the  Government? — A.  Always. 
Q.  Free! — A.  .Always.  The  Government  demands  that  the  right  of 
ay  be  fnrnished  before  they  will  enter  upon  the  construction  of  any- 
ivee,  and  that  has  to  be  done.  They  not  only  demand  it,  but  they 
esignate  the  place  now  where  the  levee  shall  be  located.  That  is  cer- 
liiily  to  the  advantage  of  these  gentlemen  who  constitute  the  levee 
oard,  because,  when  they  go  to  their  neighbor  and  say,  "The  levee  must 
jme  here,  and  we  must  have  this  much  of  your  plantation,"  they  can 
\j  that  they  have  no  discretion;  that  they  are  sorry  it  inconveniences 
jem,  but  such  is  the  condition  on  which  the  levee  is  to  be  built. 

Our  people  have)  been  generous,  as  has  been  well  said,  in  the  matter 
f  applying  their  means  to  the  construction  of  levees.  They  have  volun- 
irily  taxed  themselves  to  their  ability,  and  yet,  with  all  that,  they  have 
ot  been  able  either  to  keep  up  these  levees  or  to  maintain  them.  I 
[link  it  is  highly  probable  if  the  levees  were  once  constructed,  that, 
ith  the  local  taxation  here  that  would  not  be  onerous  upon  the  public, 
tiese  levees  might  be  maintciined  under  the  supervision  of  the  Gov- 
rament;  but  to  develop  this  system  and  to  construct  it  now  is  beyond 
be  means  of  these  people.  Take  all  this  White  Biver  front ;  a  large  por- 
ion  of  it  is  a  wilderness  now,  because  it  has  been  subject  to  overflow. 

That  country,  which  was  a  wilderness  when  the  Government  took 
old  of  the  levees  and  constructed  them  down  in  the  Lacoiiia  district, 
irior  to  the  high  water  of  1897,  hundreds  and  hundreds  of  men  took 
ip  land  and  entered  upon  it  for  the  purpose  of  actual  settlement  and 
nltivation,  and  they  were  there  when  this  flood  came  over  them;  but 
bey  are  not  disheartened  now,  because  they  believe  that  once  the  Gov- 
ernment has  entered  upon  it  that  she  will  not  stop  until  the  system  is 
»mpleted.  You  will  And  that  all  over  the  Mississippi  Valley.  Those 
aiids,  while  they  were  as  fertile  as  any  in  the  State  of  Arkansas,  were 
10  subject  to  inundation  that  they  were  forfeited  to  the  State  for  non- 
)ayment  of  taxes,  and  were  donated  by  the  State  for  actual  settlers. 

Q.  These  lands,  then,  in  the  White  Eiver  Basin  were  originally  State 
jwamp  lands  and  were  sold,  and  were  then  forfeited  back  to  the  State 
'or  nonpayment  of  taxes,  and.  now  your  State  donates  them  to  actual 
Jettlers.    Is  that  itf — ^A.  That  is  not  the  condition  of  all  of  them. 

Q.  No;  but  of  a  part? — A.  Yes;  of  a  large  part  of  them.  A  large 
)art  of  them  were  forfeited  to  the  State  in  the  early  settlement  of  this 
iountry.  A  large  portion  of  those  lands  were  entered  from  the  United 
States  Government.  Those  right  along  the  bank  of  the  river  were  set- 
led,  and  prior  to  the  formation  of  the  cut  off  here — which  is  known  as 
he  Horseshoe  Gut-off,  and  which  was  made  when  I  was  a  boy — the 
3wer  part  of  this  county,  40  or  50  miles  below  here,  was  one  of  the 
lost  fertile  and  valuable  portions  of  the  county;  but  when  that  cut- 
ff  was  made  it  decreased  the  water  here  and  increased  it  there,  and 
iose  lands  were  abandoned  by  the  owners.  Subsequently  the  other 
mds  were  sold  by  the  State  under  the  swamp-land  act,  and  all  those 
mds — 99  tracts  in  100-^were  forfeited,  since  the  war,  for  the  nonpay- 
lent  of  taxes,  and  have  been  subject  to  donation  and  have  been  donated. 
Q.  By  your  State! — A.  By  our  State;  and  the  State  ofl'ers  them  to 
sttlers  if  they  will  come  in  there  and  cultivate  them.  It  is  for  actual 
iltivation  and  occupation ;  occupation  of  them  for  three  years  acquires 
title  without  the  payment  of  anything  except  the  fees  of  the  officer. 
nd  this  land  has  been  taken  by  those  settlers  because  they  believe, 
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as  I  said  before,  that  when  the  Government  once  enters  on  this  work 
it  will  not  desist  nntil  the  lands  are  reclaimed  and  fit  for  homes  for  the 
people.  You  will  iind  that  hundreds  of  the  colored  people  have  gone 
in  there  and  acquired  homes  because  of  their  faith  in  the  Governmeiit 
Now,  I  want  to  call  your  attention  to  another  peculiarity  of  this 
country.  West  of  here,  in  Monroe  County,  in  the  southern  part  of  the 
county,  was  once  one  of  the  most  fertile  countries  I  have  ever  known. 
Land  sold  there  since  the  war  for  $5  an  acre.  Those  lands  have  nov 
been  subjected  to  inundation  6  to  8  feet  deep  until  the  x^^ople  irere 
absolutely  driven  out  from  there. 

Q.  How  long  has  that  lasted? — A.  It  commenced  about  fifteen  years 
ago  and  has  gradually  increased.  Kow,  I  want  to  call  your  attention 
to  another  fact — that  those  people  living  there  (and  Senator  Berry  is 
more  familiar  with  it  than  probably  other  of  you  gentlemen  are)  applied 
for  permission  to  sue  the  Government  for  the  destruction  of  their  homes 
because  they  had  contributed  to  the  building  up  of  the  levees  through 
this  Tazoo  Delta  and  thereby,  as  they  claimed,  increased  the  flood  upon 
them.    The  building  of  this  levee  restored  that  country  down  there. 

Q.  You  mean  the  building  of  the  Yazoo  Levee! — A.  No,  sir;  on  the 
White  Eiver  front. 

Q.  Oh,  yes;  several  years  ago. — A.  Several  years  ago.  It  took  the 
water  oil*  from  them  entirely.  And  there  is  not  a  more  fertile  country 
in  the  world  than  that.  And  those  }>eople  went  back  there — have  gone 
back  in  the  last  two  years  and  are  rehabilitating  their  homes.  This 
year  they  were  flooded,  but  the  flood  went  ofl',  and  like  everybody  we 
have  had  a  propitious  season  and  they  have  made  good  crops.  Aiul 
that  country  that  was  flooded — as  they  claimed  on  account  of  the  Yazoo 
levees — will  be  entirely  relieved.  I  call  your  attention  to  that  to 
emphasize  what  Mr.  Quarles  said  as  to  the  necessity  of  the  Govern- 
ment taking  it  and  making  it  a  complete  system.  For  certainly  it 
would  not  be  just  to  one  side  of  the  river  to  help  the  other  side  only; 
and  whether  the  levees  did  it  or  not,  it  is  not  the  duty  of  the  Govern- 
ment to  do  that  which  in  the  minds  of  the  citizens  confirms  them  in 
their  belief  that  they  have  been  wronged  by  the  Government.  Aud  if 
the  Government  takes  hold  of  it  at  all,  if  they  make  appropriations 
for  levees  at  all,  I  think  it  is  the  duty  of  the  Government  to  take  bold 
of  the  whole  system,  and  do  equal  justice,  as  it  always  does  to  all  it« 
citizens  in  every  public  work,  because  I  hold  that  the  Government 
starts  out  to  do  exact  justice  to  its  citizens.  They  may  not  feel  it  at 
the  time,  but  they  will  realize  it  when  the  system  is  completed. 

And  I  believe  that  no  greater  work  has  ever  been  done  by  the  Congress 
of  the  United  States  than  the  establishment  of  the  Mississippi  Biver 
Commission  and  the  developing  and  putting  upon  record  the  facts  and 
figures  in  regard  to  the  Mississippi  Kiver.  It  is  the  first  time  and  tlie 
only  time  that  the  Government  has  undertaken  to  demonstrate  to  the 
people  here  and  teach  them  what  were  the  causes  of  the  floods  and  how 
they  could  be  remedied;  and  they  have  but  just  entered  upon  it  1 
hold  that  it  is  nothing  derogatory  of  the  levee  system  that  there  were 
crevasses  all  along  here,  because  the  works  of  man  are  not  permanent 
I  do  not  care  who  builds  these  levees,  there  will  be  crevasses  from  time 
to  time;  but  the  crevasses  will  be  local  in  their  damage,  and  if  the 
levees  are  not  built  the  damage  will  be  general,  and  the  Mississippi 
Eiver  must  be  abandoned.  But  look  at  the  great  wealth  that  is  in  this 
bottom.  Consider  it  for  a  moment,  and  then  consider  its  possibilities 
And  nothing  can  be  done  by  the  Government  that  will  so  upbuild  tliis 
country  as  the  reclaiming  of  the  Mississippi  Valley  from  disastroos 
floods. 
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Examined  by  Mr.  Catchings: 

[J.  In  your  judgment,  could  this  Mississippi  Valley  country  be  inbab- 
d  without  levees? — A.  No,  sir,  I  lived  here  when  there  were  no 
•  ees;  and,  while  people  say  that  it  was  inhabited — it  was  inhabited, 
it  how  was  it  inhabited?  It  was  here  and  there  on  the  banks  of  the 
ssissippi  River,  where  people  cultivated  the  high  points,  tod  they 
ed  by  selling  wood  to  the  steamboats.  That  was  the  character  of  the 
labitation;  the  balance  of  the  country  was  a  wilderness — was  a 
sturage  for  cattle. 

Q.  Lands  lying  back  from  the  river,  which  are  lower  than  those  in 
mt,  weie  not  occupied  at  all? — A.  Very  little.  Look  at  this  country 
low  here  (and  I  know  its  settlement  from  the  beginning  of  it,  since 
3()).  Here  and  there  there  were  settlements  along  the  bank  of  the 
^er,  but  that  was  all.  Occasionally  a  ridge — Old  Town  Eidge  that 
IIS  around  here  evidently  once  was  the  bed  of  the  Mississippi  liiver; 
3und  that  there  were  settlements,  but  beyond  that  there  was  noth- 
^.  In  my  boyhood,  on  the  Mississippi,  everybody  moved  up  and 
wn  the  Mississippi  by  sail  boats,  they  had  no  packets,  and  everybody 
eded  his  boat,  because  there  was  no  other  means  of  getting  about, 
d  most  of  the  people  lived  on  the  banks  of  the  Mississippi  River. 
Q.  Is  it  not  a  fact  that  the  railroads  that  have  come  into  this  valley 
ve  come  only  since  it  became  manifest  that  the  levee  system  would 
tne  day  be  completed — since  it  became  manifest  that  we  were  all  in 
raest  about  protecting  the  country  against  floods? — A.  That  is  true. 
Q.  And  could  those  roads  exist  with  the  levees  down? — A.  No,  sir. 

1884  1  was  in  New  York,  and  I  know  Mr.  R.  P.  Wilson  personally, 
lo  built  the  Yazoo  and  Mississippi  Valley  Railroad,  and  in  conversa- 
m  with  him  I  was  congratulating  him  upon  his  location  of  it,  and  he 
mt  on  to  express  to  me  then  that  he  had  built  it  against  the  advice 

those  whose  good  opinion  he  valued.  But  he  said  when  that  rail- 
ad  was  built  they  were  going  to  make  an  effort  to  keep  up  the  levees; 
\  had  to  keep  it  up;  and  that  levee  was  built  there  [pointing]  and 
)came  a  system  by  and  through  the  business  management  ana  the 
edit  that  that  railroad  gave  to  it. 

Q.  You  mean  the  northern  Mississippi  district? — A.  Yes,  sir. 
Q.  Mr.  Wilson  took  the  bonds  of  that  district? — A.  Yes,  sir. 
A  Citizen.  He  took  $500,000  at  one  time. 

The  Witness.  But  look  at  the  Little  Rock  and  Memphis  Railroad. 
s  history  teaches  that  they  struggled  there  for  years  and  years 
;ainst  all  adversity  because  they  hsKl  no  levees. 
Q.  Well,  Major,  you  have  lived  there  so  long  and  have  had  such  an 
telligent  acquaintance  with  this  district,  I  would  like  to  ask  you  this 
lestion :  First,  is  it  your  j  udgment,  and  second,  so  far  as  you  can  learn, 
it  the  consensus  of  opinion  of  the  people  who  do  live  in  this  country, 
at  the  only  way  to  protect  the  country  is  to  build  levees? — ^A.  That 
tny  judgment. 

Q.  That  is,  that  is  the  consensus  of  public  opinion  with  reference  to 
at? — A.  It  is  as  to  this  portion  of  the  country. 

Examined  by  Mr.  Gallingeb  : 

Q.  Major,  how  great  an  acreage  of  swamp  lands  did  the  State  derive 
mx  the  National  Government?    Can  you  recall  it,  approximately? — 
No;  lean  not.    I  have  not  thought  about  that  in  years;  I  have 
own  it;  but  it  was  a  very  large  quantity. 

Q.  Do  you  recollect  what  that  was  sold  for  at  the  time  it  was  sold  to 
/tiers? — A.  It  was  sold  for  75  cent^  an  acre  when  it  was  within  10 
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miles  of  a  navigable  stream,  and  50  cents  an  acre  beyond  that.    I  m 
pretty  sure  that  tbat  is  it. 

Q.  Ton  could  not  state  with  any  definiteness  to  the  committee  what 
amount  the  State  derived  from  the  sale  of  those  swamp  lands,  could 
you! — A.  The  State  derived  nothing.  I  will  explain  why  they  derived 
nothing.'  They  endeavored  to  let  levee  contracts.  Levee  contraete 
were  let,  and  they  issued  swamp-laud  script  for  the  building  of  the 
levees,  and  the  lands  were  sold  for  the  swamp-land  script,  and  the  State 
actually  derived  no  benefit  from  it. 

Mr.  Nelson.  And  the  levees  did  not  amount  to  anything? 

The  Witness.  The  levees  were  built  not  in  any  general  system;  they 
were  built  here  and  there  as  local  influence  could  indace  a  contract  to 
be  let,  and  a  very  large  amount  of  it  was  expended  in  nominally  drain- 
ing the  country — ^in  ditching ;  it  was  provided  for  levees  and  drains,  and 
a  very  large  portion  was  spent  in  the  draining  of  the  country;  script 
was  issued  for  all  that,  and  that  went  in  as  the  lands  were  takeu  ap 
for  the  script.  I  apprehend  there  was  not  100,000  acres  ever  sold  for 
money. 

Now,  there  is  one  thing  to  be  said  about  the  levee  system  under  the 
State.  While  it  was  done  in  a  very  imperfect  way,  yet  there  was  no 
statistical  information  about  water  then.  Men  went  out  and  got  the 
high-water  mark  from  the  marks  on  the  trees. 

Mr.  Kelson.  And  built  at  random  ! 

The  Witness.  And  they  built  at  random.  Now  you  get  that  infor- 
mation from  the  knowledge  that  has  been  accumulated  by  the  Missis 
sippi  Eiver  Commission  and  the  statistics  that  they  have  on  file  and 
that  can  be  consulted,  but  in  those  days  there  was  nothing  of  tbat 
kind;  the  engineer  went  and  looked  on  the  trees  and  saw  there  what 
the  high  water  mark  was.  Very  often  the  levee  was  built  2  or  3 
feet  below  high-water  mark,  because,  when  you  ofi'ered  an  obstruction 
here  to  the  flow  of  water  the  water  accumulated,  and  the  consequence 
was  it  went  over  and  the  levee  washed  away.  That  is  the  history  ol 
the  country.  There  were  no  levels  taken  to  build  by,  except  the  marks 
that  were  left  by  the  high  water,  and  everything  was  done  in  a  very 
crude  way. 

At  Helena,  Ark.,  February  4, 1898,  a  number  of  citizens  of  that  city 
visited  the  Committee,  some  of  whom,  at  the  request  of  the  conimitt«e, 
stated  their  views  as  to  problems  connected  with  the  Mississippi  Kivcr. 
Among  these  citizens  was  Mr.  J.  E.  Miles,  who,  after  having  stated 
that  in  his  opinion  it  would  be  advantageous  to  straighten  the  river 
by  making  cut-ofi*s  at  bends,  and  certain  reasons  therefor,  was  requested 
by  the  chairman  to  submit  his  views  in  writing,  inasmuch  as  the  Mii- 
sisftippi  was  about  to  leave  Helena  for  the  lower  river. 

Mr.  Miles  subsequently  submitted  the  following  paper: 

I  will  first  state  that  I  was  born  on  the  bank  of  the  ilississippi  Biver, 
in  the  county  of  Chicot  and  then  Territory  of  Arkansas,  on  the  16th of 
September,  1823,  at  what  is  called  Oraigs  Landing  on  Captain  Ockcr- 
son's  map  of  the  river.  My  father,  Benjamin  L.  Miles,  settled  on  the 
land  on  which  I  was  born  in  1818,  where  he  died  in  1839.  I  was  absent 
from  the  State  four  years  and  returned  in  1843,  in  the  fall  before  the 
high  water  in  1844,  and  have  watched  and  studied  the  river  closely  ever 
since. 

I  sold  my  plantation  in  1856  and  settled  in  Helena  in  the  spring  of 
1858,  just  before  the  high  water  of  that  year.  The  spot  on  which  1  was 
born  caved  into  the  river  some  fifty  years  ago.  An  examination  of  tbf 
river  committee  maps  will  show  that  I  was  born  on  the  most  crooked 
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urt  of  the  river.  Whether  I  took  my  notions  from  that  fact  or  not,  I 
ive  always  advocated  straightening  the  river,  or,  as  Captain  Flad,  of 
e  river  committee,  stated  before  a  committee  of  Congress,  ^'  short- 
ing" it.  In  his  statement  in  regard  to  the  Bhine,  where  he  was 
aployed,  he  says  they  made  28  cnt-offs  and  lowered  the  flood  surface 
•me  5  feet.  Apply  this  same  plan  to  the  Mississippi  and  it  would  have 
greater  effect  on  most  of  the  river  than  that.  I  have  always  held  to 
le  opinion  that  a  straight  ditch  drained  better  than  a  crooked  one; 
It  the  river  committee  seem  to  think  the  more  crooked  the  river  is 
le  better  it  will  carry  off  the  water. 

We  have  two  objective  points  to  work  by — Cairo  and  the  Gulf.  The 
[stance  from  Cairo  to  the  Gulf  is  about  550  miles  in  an  air  line,  and 
>out  1,060  by  the  river.  I  do  not  claim  that  the  river  can  be  made 
:raight,  but  I  claim  the  distance  can  be  reduced  to  900  miles,  and  by 
irning  the  river  through  the  Atchafalaya  at  Red  River  it  can  be 
^ac€^  to  about  800  miles. 

It  would  take  too  long  a  statement  to  argue  all  the  opinions  for  and 
gainst  the  cut-off  plan,  but  I  beg  of  you,  as  you  have  the  interests  of 
be  whole  country,  not  only  the  overflowed  lands  along  the  Mississippi 
tiver,  that  you  investigate  the  matter  closely.  The  engineers  (most  of 
hem)  have  advocated  the  notion  that  the  levees  would  lower  the  flood 
arface  of  the  river,  but  I  have  insisted  that  they  would  raise  the  ''flood 
urface"  in  proportion  to  the  water  that  wasted  over  the  banks  that 
ras  confined  to  the  river.  I  have  always  believed  with  the  water  con- 
ned to  the  channel  that  the  gauge  reading  at  Helena  should  be  as 
reat  or  greater  than  Cairo.  The  gauge  at  Helena  read  42.80  in  1850, 
rliich  was  the  highest  water  after  the  cut-off  below  Friars  Point,  which 
ras  made  in  1848,  while  the  gauge  at  Helena  in  1897  showed  51.85, 
nth  51.G  at  Cairo,  and  would  have  been  higher  had  the  levees  held. 
Phis  shows  an  elevation  of  9.05  at  Helena,  caused,  as  I  assert,  by  the 
eeves.  This  elevation  would  be  much  greater  below  here,  especially 
it  Laconia  and  Lake  Providence. 

Every  high  water  at  Cairo  since  the  general  levee  system  was  adopted 
138  raised  the  river  at  Helena  until  the  levees  broke.  As  I  said,  the 
ligh-water  mark  of  1850  was  42.80  on  the  Helena  gauge.  I  have  not 
be  height  at  Cairo.  In  1858  the  gauge  at  Cairo  read  49.60,  or  2  feet 
►elow  1897;  at  Helena  44.60,  and  the  levees  gave  way  generally.  In 
862  the  Cairo  gauge  read  50.80;  Helena  46.40,  and  the  levees  gone, 
n  1882  the  Cairo  gauge  read  51.87,  at  Helena  47.20 ;  1883  and  1884  were 
bont  the  i^ame  at  Cairo  and  Helena,  as  the  levees  had  not  been  rebuilt. 
II 1886  the  Cairo  gauge  read  50.98;  Helena  48.10,  and  the  levees  gone, 
a  1890  the  Cairo  gauge  read  48.80,  Helena  47.70.  The  levee  held  in 
J90,  but  there  was  no  levee  along  the  White  River  front,  except  some 
>  miles  below  Helena.  In  1893  Cairo  read  49.30,  Helena  48.  Subse- 
aent  to  1893  the  levees  were  built  all  the  way  from  Memphis  on  the 
'ississippi  side,  and  from  Helena  down  on  both  sides  to  below  Yicks- 
irg.  In  1897  read  on  the  Cairo  gauge  51.60;  Helena  51.85,  at  which 
age  the  levees  gave  way  above  and  below  Helena.  During  the  twelve 
mrs  from  6  p.  m.  to  6  a.  m.,  at  which  time  the  levees  gave  way,  the 
se  at  Helena  was  2^  inches,  and  would  probably  have  continued  to 
se  for  several  days  longer.  The  river  at  Helena  fell  1.35  feet  during 
le  first  twenty-four  hours  after  the  levees  gave  way,  and  1.50  during 
le  next  twenty-four,  and  continued  to  fall.  The  record  shows  that  the 
^er  rose  at  Helena  fifteen  days  after  it  came  to  a  stand  at  Cairo  in 
id3,  and  only  ten  days  in  1897,  and  that  the  rise  at  Helena  for  the  last 
re  days  in  1893  was  3.35  feet.    The  most  rapid  rise  was  during  the 
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last  five  days.  In  1897  the  rapid  rise  had  just  commenced  at  Helena, 
as  the  gauge  shows  a  rise  of  only  0.3  for  the  Sd  of  April  and  0.35  for 
the  4th  and  0.2  of  that  during  tbe  previous  twelve  hours.  The  riyer 
would  certainly  have  risen  over  1  foot  more  and  possibly  2. 

It  wiU  be  noticed  that  the  building  of  the  levees  along  the  river 
has  been  one  succession  of  disaster  after  another.  Each  high  water  has 
raised  the  river  higher — as  high  as  the  levees  would  hold — and  after 
each  high  water  the  levees  have  been  built  higher.  In  1852  the  height 
adopted  was  30  inches  above  the  previous  high  water,  which  held  until 
the  river  at  Helena  raised  22  inches  above  1851.  Subsequent  to  1858 
the  levees  were  built  30  inches  above  1858,  and  held  up  to  the  21J  inche^s 
as  shown  in  1862.  This  increased  elevation  has  continued  up  to  tbe 
present  time,  last  year's  high  water  raising  the  river  at  Helena  3.75  feet 
above  the  highest  previous  mark.  And  the  end  is  not  yet.  I  claim 
that  the  levees  will  have  to  be  raised  from  6  to  8  feet  above  the  present 
high  water  below  Arkansas  River,  and  Major  Starling,  engineer  for  the 
Lower  Yazoo  district,  said  he  expected  to  have  to  raise  his  levees  at 
least  6  feet  at  Greenville. 

Tbe  advocates  for  all  levees  "  point  with  pride''  to  the  fact  that  in  1897 
only  about  8  miles  of  levee  gave  way.  If  you  will  consider  the  differ- 
ence in  the  discharge  of  the  water  with  the  weak  levees  we  had  p» 
vious  to  1897,  you  will  see  that  8  miles  of  breaks  would  discharge  more 
water  than  30  miles  in  1880. 

In  view  of  these  facts,  it  seems  to  me  that  the  committee  should 
earnestly  seek  for  a  remedy  for  the  present  condition  of  the  river,  and 
not  let  any  frivolous  objection  cause  them  to  discard  any  plan  that  may 
be  proposed. 

What  is  needed  is  some  plan  to  relieve  the  levees.  One  plan  is  oat 
lets.  This  is  to  leave  openings  in  the  levees  where  there  is  no  levee 
along  the  bank  and  extend  levees  on  each  side  of  these  outlets.  This 
would  be  too  costly,  and  in  addition  would  be  impracticable,  as  these 
levees  would  destroy  the  draniage  of  most  of  the  lands,  especially  the 
north  or  higher  side  of  the  outlet  An  outlet  to  give  much  relief 
should  be  at  or  near  the  head  of  the  basin  or  swamp.  The  Yazoo  Pass 
just  below  Helena  is  often  mentioned  as  one  of  these  outlets.  This 
would  require  a  levee  along  the  outlet  from  the  Mississippi  River  to 
the  mouth  of  the  Yazoo,  and  would  destroy  the  drainage  of  all  the 
lands  from  the  outlet  between  the  Mississippi  and  Yazoo  rivers.  1 
have  long  contended  that  the  Yazoo  Basin  was  the  only  portion  of 
the  valley  that  coxild  be  reclaimed  by  levees.  To  do  this  woidd  require 
the  abandonment  of  the  west  side  from  Helena  to  Bed  Biver.  It  might 
be  possible  to  levee  the  river  below  Red  River,  if  the  Atchafalaya  was 
left  open,  and  encourage  to  enlarge  instead  of  attempts  to  close  iter  to 
prevent  its  enlargement. 

My  plan  for  the  relief.of  the  levees  is  to  straighten  the  river  as  much 
as  iK)ssible  from  Cairo  to  the  Gulf.  I  would  first  make  all  the  cnt-ofi^ 
possible  from  Cairo  to  the  Gulf.  This  would  leave  a  succession  of  short 
bends  in  the  river  of  from  4  to  6  miles.  Instead  of  protectipg  the  whole 
of  these  bends,  I  would  commence  at  the  head  of  the  bend,  where  the 
caving  commences,  revet  the  banks — say,  from  half  a  mile  to  1  mile- 
and  let  the  balance  of  the  bank  cave  if  it  wants  to.  When  the  bank 
below  the  revetment  had  caved  so  that  the  current  did  not  strfke  so  hard 
I  would  revet  the  next  mile,  leaving  the  lower  part  of  the  bend  without 
any  revetment  or  protection.  This  would  shorten  the  river  still  more. 
The  distance  from  Cairo  to  the  Gulf  could  be  shortened  by  cut^  aome 
170  miles. 
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One  objection  to  the  cut-offs  is  that  they  increase  the  current,  cause 
the  banks  to  cave,  and  the  river  soon  gets  crooked  as  ever.  The  sur- 
vey of  the  river  shows  that  this  is  not  the  fact  And  when  river  men 
have  said  so  I  have  challenged  them  to  show  a  single  bend  that  has 
been  formed  sufficiently  to  justify  giving  it  a  name  since  the  bends 
were  named  seventy  or  eighty  years  ago.  On  the  contrary,  I  claihi 
that  the  caving  is  mostly  in  the  bends  I  propose  to  cut  off,  and  that  in 
almost  every  instance  where  a  cut-off  has  been  made  a  reach  or  straight 
place  has  been  made  and  not  only  the  bend  destroyed,  but  often  some 
other  bend  has  been  destroyed. 

Take  the  American  Bend  cut-off  that  formed  Lake  Lee  on  maps  21 
and  22  of  the  river  commission  maps.    There  was  a  long  ugly  bend 
above  called  Lake  Port  Bend.    This  has  disappeared  entirely.    Also 
on  map  20.    The  cut-off'  tbat  formed  Bulla  Lake  shows  that  the  river 
has  been  shortened  since  the  cut-off  made  in  1862,  and,  as  Captain 
Cheek  said, "  It  had  made  a  beautiful  piece  of  river."    I  would  refer  now 
to  the  river  commission  report  of  1883,  pages  281-286,  with  the  accom- 
panying plates.    It  shows  the  changes  in  the  river  subsequent  to  the 
lited  River  and  Eaccouci  cut  offs,  which  shortened  the  river  some  36 
nileSy  and  in  the  lifty-five  years  subsequent  to  the  cut-offs  the  length 
of  the  river  had  been  increased  some  4  miles. 

Another  illustration  of  the  effect  of  increased  slope  is  that  the  slope 
of  the  river  from  St.  Louis  to  Cairo  is  7  inches  to  the  mile,  while  below 
Cairo  it  is  only  some  4  or  4J  inches.  The  increase  in  the  slope  of  the 
liver  by  all  the  cut-offs  would  be  less  than  1  inch,  which  would  give 
less  current  than  from  St.  Louis  to  Cairo.  In  fact,  the  only  difficulty  I 
find  is  that  all  the  cut-off's  will  not  make  as  great  a  current  as  I  would 
like. 

So  far  as  caving  is  concerned,  it  appears  to  me  that  there  could  not 
be  much  objection,  as  the  levees  are  to  be  placed  so  far  from  the  river 
bank  that  the  caving  could  at  no  point  reach  the  levee  in  twenty  or 
thirty  years.  But  if  you  will  bear  in  mind  that  the  straight  stream 
will  cave  less  than  the  crooked  one,  you  will  see  that  objection  is 
answered.  There  are  but  few  points  at  which  the  river  has  moved  east 
or  west  even  half  a  mile  since  the  river  was  known.  Of  course  there 
would  be  great  caving  or  washing  just  after  the  cut-offs  were  made, 
especially  if  they  were  all  made  at  the  same  time  or  in  one  year.  For 
instance,  take  the  river  from  Arkansas  Eiver  to  the  Yazoo.  The  max- 
imam  discharge  at  Hays  Landing  in  1882  is  given  at  1,046,000  feet  per 
second,  while  with  the  levees  up  from  Memphis  down  and  Arkansas 
^d  White  rivers  high,  the  discharge  at  all  points  below  the  Arkansas 
woald  be  at  least  2,200,000,  or  more  than  double  all  the  way  along  the 
Tensas  front.  It  would  probably  take  several  years  for  the  river  to 
^jast  itself  to  its  changed  condition,  and  those  familiar  with  the  river 
Qow  would  scarcely  know  it  after  the  change. 

One  damaging  effect  of  the  elevation  of  the  river  by  levees  is  the 
effect  on  the  lands  near  the  mouth  of  the  tributaries.  Of  course  no 
levees  could  be  built  to  protect  these  lands,  as  the  levees  along  their 
banks  above  their  mouths  would  prevent  their  drainage.  Great  com- 
plaint is  made  already  about  the  backwater  at  each  tributary.  Es])e- 
cially  is  this  the  case  with  the  White  and  Arkansas  rivers.  The 
levees  have  already  done  great  damage  to  the  lands  along  these  rivers, 
fuid  with  an  elevation  of  6  to  8  feet  or  even  more,  would  do  an  almost 
incalculable  damage  more  than  now.  The  cut-offs  between  Arkansas 
fiiver  and  Greenville  should  lower  the  water  at  the  Arkansas  nearly  or 
quite  10  feet.    I  do  not  claim  that  these  cut-ofi's  would  lower  the  river 
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10  feet  below  the  late  rise,  which  I  said  above  would  have  been  8oi 
6  to  8  feet  higher  had  the  levees  held. 

In  connection  with  the  cut-offs,  I  would  call  your  attention  to  t 
report  of  the  Biver  Oommission  for  1880,  Fortj^-sixth  Congress,  aeco 
session  (Edon  58)  page  7,  the  majority  says:  <^The  surface  slope  m 
also  be  increased  ♦  ♦  ♦  by  cutoffs  and  other  causes."  But  t 
m^ority  reject  cut-offs.  In  the  same  report  (p.  22)  a  minority  report 
given,  signed  by  Major  Gomstock  and  Oen.  Benjamin  Harrison, 
which  they  say: 

A  reductiou  of  the  flood  level  is  very  desirable,  bnt  'where  on  other  rivers  this  ] 
been  effected,  cut-offs  have  asnally  played  an  essential  part.  For  this  reason 
are  not  prepared  to  absolutely  reject  their  use. 

It  will  then  be  seen  there  are  other  advocates  for  cut-offs  besides  n 

In  looking  over  the  river  commission  maps  I  find  there  are  26  plac 
at  which  cut-offs  could  be  made.  Of  these  about  16  are  such  as  con 
be  made  at  bat  little  cost  or  time.  They  could  be  made  in  one  seaa 
as  well  as  twenty,  and  the  relief  would  be  more  immediate.  The  di 
tance  across  these  necks  or  narrow  places  is  from  one  to  three  mill 
except  one  of  five  miles.  The  coat  would  be  in  digging  a  ditch  or  can 
across  these  necks.  Some  would  require  large  and  some  small  ditclK 
But  none  of  them  would  cost  more  than  many  of  our  large  leve 
according  to  length — that  is,  dirt  necessary  to  build  a  levee  would  mal 
a  ditch  large  enough  to  make  a  cut-off*.  The  ditch  or  canal  should  1 
dug  so  as  to  turn  the  current  of  the  river  above  as  directly  as  posali 
into  the  channel  or  current  below.  About  all  the  cut-off's  have  bei 
made  where  the  neck  was  narrowest.  This,  in  most  instances,  k 
thrown  the  current  against  the  bank  on  the  opposite  side  so  as  to  caa 
great  destruction. 

Accompanying  this  I  send  a  sketch  of  plates  20  and  21,  taken  fin 
Captain  Ockerson's  maps  ^^of  the  Mississippi  Eiver  from  St.  Lonis 
the  Gulf."  I  have  marked  the  cut-offs  I  would  make  on  this  part  of  tl 
river,  and  you  will  see  it  would  make  the  river  so  nearly  straight  th 
there  would  be  no  bend  left  worthy  of  a  name. 

I  would  impress  on  your  minds  that  I  do  not  propose  to  do  away  irt 
the  levees,  as  they  would  reclaim  a  large  portion  of  the  country,  eq 
cially  at  the  head  of  these  swamps  or  basins,  but  that  they  would! 
so  large  as  to  cause  great  destruction  when  they  break  and  woa 
require  the  cut-offs  to  relieve  them  of  their  extra  height.  In  somepc 
tions  of  the  river  they  could  give  no  relief,  because  there  are  no  hew 
below  to  cut  off — as  below  Bayou  Goula,  200  miles  above  the  Go! 
"New  Orleans  would  have  to  hold  all  the  water,  about  2,400,000  cal 
feet,  except  what  would  pass  out  at  the  Atehafalaya. 

I  beg  of  you  again  to  consider  this  matter  well,  and  get  the  opinioi 
of  such  men  as  General  Gomstock,  General  Harrison,  and  Captain  FIa 
of  the  Eiver  Commission.  I  would  also  suggest,  in  view  of  the  doab 
about  the  effects  of  the  levees  and  cut-offs,  that  the  Go vernmeut  seto 
some  section  or  district  along  the  river  and  try  the  effect  of  both  idw 
The  district  should  be  the  one  least  affected  by  tributaries.  I  wod 
suggest  from  the  St.  Francis  to  White  Eiver,  as  there  would  be  little' 
no  complication  from  tributaries. 

There  are  one  or  two  bends  in  this  section  (on  plates  18  and  19)  ibi 
could  be  made  without  much  interference  with  the  rest  of  the  rivt 
One  is  what  is  known  as  the  bend  of  66,  from  Offuts  Landing  to  I^ 
lows,  on  map  18.  The  other  is  on  page  19,  from  Ellisons  to  McGhi 
Landing.  The  two  on  page  20  might  also  be  made.  If  the  Gover 
nient  should  take  charge  of  the  levees  or  river  and  put  the  work  iuti 
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liands  of  one  man  like  General  Comstock,  or  a  commission  that  does 
not  believe  they  cnn  pat  a  quart  of  water  in  a  pint  cap  and  also  believe 
a  straight  ditch  drains  better  than  a  crooked  one,  I  think  we  may  hope 
to^ee  the  river  controlled  some  day. 
All  of  which  is  most  respectfully  submitted. 

James  B.  Miles. 

P.  S. — I  have  included  plates  20  and  21  on  the  same  sheet. 

J.  B.  M. 


On  Board  Steamer  Mississippi, 

February  4, 1898. 
C.  H.  Purvis,  sworn,  testified  as  follows : 

Examined  by  Mr.  Kelson  : 

Q.  Please  state  to  the  committee  what  position  you  occupy  t — A.  I 
am  chief  engineer  of  the  Cotton  Belt  Levees. 

Q.  What  is  known  as  the  White  River  front  t — A.  Yes,  sir. 

Q.  Are  you  under  the  State  authority  or  under  Federal  authority  t — 
A.  A  little  under  both.  I  am  an  assistant  engineer  in  the  Government 
service. 

Q.  And  you  have  charge  of  the  White  Biver  Basin  as  the  State 
engineer! — A.  Yes,  sir. 

Q.  What  is  the  extent  of  your  levee  line? — A.  Sixty-eight  miles — 
rom  Helena  to  a  little  below  Henrico. 

Q.  That  does  not  include  the  whole  White  Eiver  Basin! — A.  Yes,  sir; 
hat  includes  the  whole  White  River  Basin. 

Q.  How  long  have  you  had  charge  of  this  district! — A.  Since  1887. 

Q.  Do  you  know  how  much  has  been  expended  on  that  levee  by  local 
nd  Federal  authority,  and  what  proportion  by  each ! — A.  I  think  there 
as  been  about  $900,000  expended  by  the  Federal  authorities  and 
etween  $300,000  and  $400,000  (I  do  not  remember  exactly)  by  the 
Itate  authorities — I  think  about  $370,000.  There  was,  before  there 
ras  any  organization  at  all,  a  considerable  amount  of  old  levee  con- 
tracted by  private  individuals  and  by  the  State. 

Q.  Has  that  been  incorporated  and  utilized  as  a  part  of  your  sys- 
emf — A.  Yes,  sir. 

Q.  When  was  most  of  your  levee  work  done! — A.  Most  of  it  has 
>een  done  since  1890. 

Q.  What  is  the  area  of  land  protected  by  this  levee,  assuming  you 
tt^  not  exposed  from  above! — A.  The  area  of  land  protected  by  this 
tevee  is  about  683,000  acres,  as  I  remember  it  now,  on  the  east  side  of 
^hite  Eiver.  There  is  some  land  west  of  White  River  which  is  pro- 
tected by  the  levees  of  the  White  River  front.  It  also  protects  a  portion 
^loug  the  Arkansas  River.  There  are  some  channels  across  the  delta 
t>€tween  the  Arkansas  and  White  rivers,  through  which  overflow  water 
?«ts  into  the  Arkansas  River  and  increases  the  flood  height  against  the 
levees  on  the  Arkansas  River  in  the  neighborhood  of  Possom  Fork 
l^vee.  They  had  no  water  this  last  year  until  these  levees  broke  here, 
*othey  tell  me. . 

Q.  What  is  the  average  height  of  your  levee  now! — A.  The  average 
weight  is  about  12  feet. 

Q.  Above  the  ground! — A.  Above  the  ground;  yes,  sir. 

Q.  How  was  that  levee  affected  by  the  flood  of  1897! — A.  It  was 
^^actically  overtopped  from  one  end  to  the  other. 

Q.  It  is  too  low,  then,  for  such  a  flood  as  that! — A.  Yes,  sir. 
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Q.  How  did  the  flood  of  1897  compare  with  prior  floods  within  yoor 
recollection  opposite  your  levee  basin  f — A.  It  was  very  much  higher. 

Q.  How  much  1 — A.  It  is  about  4  feet  higher  here,  and  along  the 
center  of  this  basin  nearly  6  feet  higher. 

Q.  From  4  to  6  feet  higher! — A.  Yes,  sir. 

Q.  Up  at  Cairo  it  was  not  quite  as  high  as  in  the  1882  and  1883 
floods! — A.  No,  sir. 

Q.  How  do  you  account  for  the  great  increase  in  height  here  in  the 
flood  of  181)7  as  compared  with  the  prior  floods!  To  what  causes  do 
you  ascribe  it! — A.  I  attribute  it  to  two  causes— one  the  prolongation 
of  the  flood  height  at  Cairo,  its  extreme  duration;  the  other  cause  is 
attributable  to  the  construction  of  levees. 

Q.  To  the  construction  of  levees  above  here! — A.  No,  sir;  to  the 
construction  of  levees  here. 

Q.  Penning  up  the  river  here! — A.  Yes,  sir. 

Q.  And  on  the  other  side! — A.  And  on  the  other  side. 

Q.  If  your  levee  system  is  completed  you  will  ne^  a  great  deal  higher 
levee,  will  you  not! — A.  Yes,  sir. 

Q.  About  how  much  higher! — ^A.  I  think  an  average  of  6  feet  higher 
would  make  it  ample. 

Q.  That  would  make  about  an  18-foot  levee! — A.  About  an  18-foot 
levee;  yes,  sir.  I  think  that  would  be  ample  for  any  flood  that  we  will 
ever  have. 

Q.  You  heard  Mr.  Miles's  testimony,  where  he  said  that  he  thonght 
straightening  the  bends  of  the  river,  making  cut-offs,  would  relieve  the 
river  somewhat  from  the  effects  of  floods.  What  are  your  views  on 
that  subject! — A.  I  think  that  it  would  probably  give  relief  immediately 
above  the  cut-off,  but  I  think  it  would  undoubtedly  increase  the  flood 
height  very  materially  below.  In  proportion  as  you  would  relieve  it 
above,  you  would  increase  it  below.  Colonel  Miles  has  discussed  that 
X)oint  somewhat  with  me.  He  looks  at  the  map  where  these  old  cut-offs 
are  shown  to  have  occurred,  and  sees  that  that  particular  reach  of  tbe 
river  is  straight  or  comparatively  straight  right  where  the  cut-off  was 
made.  But  the  bends  immediately  below  and  above  have  increased. 
The  old  bends  have  cut  in  and  the  river  has,  within  a  radius  of  1^ 
miles,  or  something  like  that,  regained  all  the  length  which  it  lostio 
making  the  cut-ofl'. 

Q.  And  diminishing  the  channel  lengthwise  is  as  bad  as  diminishing 
it  crosswise! — A.  Yes,  sir. 

Q.  And  will  have  the  same  effect  in  increasing  the  height  of  the 
water  below! — A.  Yes,  sir.  Colonel  Miles  testified  about  the  levees 
raising  the  water  9  feet  or  more  since  the  levees  were  first  constructed. 

Q.  Since  1851, 1  think  !— A.  Yes,  since  1 851.  Well,  the  country  over- 
flowed before  that.  He  says  that  we  have  the  extreme  high-water  mark 
now.  Well,  there  is  from  2  to  6  feet  of  water  against  the  levees  of  the 
White  Eiver  front  to-night,  and  the  bank  of  the  river,  or  the  ground 
on  which  those  levees  are  placed,  is  the  highest  ground  in  this  delta, 
still  the  river  will  overflow  without  any  levees  and  inundate  all  the 
country.  Now,  of  course,  there  is  an  overi)lus  which  we  can  confine,  as 
I  said.  We  raise  the  water  somewhat  by  confining  it  with  the  levees, 
but  there  is  a  limit  to  the  height  that  we  will  have  to  build  them,  and 
the  levees  act  on  the  river  simply  as  its  own  or  natural  bank  does ;  they 
would  have  the  name  effect  (after  we  built  these  levees)  on  the  river  as 
the  natural  bank  of  the  river  has.  They  produce  no  change  at  all* 
And  this  limit  I  think  we  have  nearly  reached  in  the  construction  of 
the  levees.    Of  course  as  we  raise  the  levees  higher  it  takes  a  great 
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eal  more  dirt  to  build  them,  and  it  woald  probably  require  about  a 
lillion  dollars  to  make  this  stretch  of  levee  along  the  White  Eiver 
iasin  absolutely  secure  against  flood. 

Q.  And  you  have  expended  now  about  how  muchf — A.  Somewhere 
ear  $1,2W,000  or  $1,300,000. 

Q.  And  a  little  more  than  one- third  of  that  has  been  paid  by  the  local 
.ntborities? — A.  Yes,  sir.  Well,  as  I  say,  there  was  some  old  levee  in 
here  before.  I  do  not  know  how  much  that  was.  It  would  take  now 
kboQt  $1,000,000  to  complete  it  and  make  this  reach  of  the  river  abso- 
Qtely  secure.    I  do  not  think  it  would  require  a  cent  more. 

Q.  That  is  always  on  the  assumption  that  the  river  is  properly  leveed 
ibovet — A.  Yes,  sir. 

Q.  And  that  you  are  not  subjected  to  any  crevasses  above  t — A.  Yes, 
sir.    My  opinion  is  that  we  ought  to  be  leveed  from  Gairo  to  the  Gulf. 

Q.  Is  your  levee  on  this  front  constructed  in  such  a  manner  back  from 
the  river  and  from  the  bends  that  it  is  likely  to  be  fairly  permanentf — 
A.  In  almost  every  instance.  There  is  only  about  2  miles  of  it  that  I  do 
Dot  consider  permanent  levee. 

Q.  Who  fixed  the  location  of  this  levee;  the  Federal  engineers f — 
L  Yes,  sir;  most  of  it. 

Q.  They  have  laid  it  out^ — A.  Yes,  sir. 

Q.  It  is  on  their  line  of  work! — A.  Yes,  sir. 

Mr.  GAL.LINGER.  You  Say  that  the  Government  laid  out  the  levee. 
SW,  was  that  a  matter  of  suggestion  or  of  requirement  on  the  part  ot 
lie  Government  engineers! 

A.  Where  the  Government  built  it  laid  its  line  out,  and  very  fre- 
aently,  where  the  lines  would  connect,  they  would  suggest.  There  was 
othing  compulsory  in  the  matter  whatever. 

Mr.  Nelson.  But  i^ractically  their  suggestion  was  followed! 
The  Witness.  Their  suggestion  was  followed;  yes,  sir. 

Examined  by  Mr.  Berry  : 

Q.  Major,  it  has  been  urged  that  the  closing  of  the  St.  Francis  Basin 
ould  endanger  the  line  below.  Others  have  urged  that  the  water  was 
s  high  at  Helena  during  the  flood  of  1897  as  it  would  have  been  had 
11  the  basin  been  closed  before  the  flood.  I  want  to  get  your  views  in 
^gard  to  that  matter,  and  also  as  to  what  eflect  the  closing  of  the 
azoo  Basin  has  had  upon  the  river,  and  what  you  think  would  be  the 
[feet  if  the  St.  Francis  Basin  were  closed.  Now,  you  understand  what 
want  you  to  testify  about — in  regard  to  the  St.  Francis  Basin,  its  effect 
pen  the  river,  upon  the  high  water  at  Helena,  and  what  effect  it  would 
tobably  have  now  upon  the  Mississippi  side  of  the  river  if  the  basin 
as  inclosed,  or  on  the  White  Eiver  front,  or  anywhere  else. — A.  My 
pinion  is  that  the  closure  of  the  St.  Francis  Basin  would  benefit  all  of 
le  levees  below  here.  I  base  that  opinion  largely  upon  the  efiect  of 
le  closure  of  the  White  River  Basin.  When  the  river  reached  the 
revious  high-water  mark  last  year  (48  feet)  the  levees  of  the  White 
liver  front  and  of  the  Yazoo  Basin  were  intact;  and  at  the  lower  end 
f  the  White  River  Basin  we  had  lower  water  than  we  had  ever  had 
nth  a  similar  height  above  and  a  similar  height  at  this  point.  When 
he  levees  broke  and  flooded  the  White  River  Basin  and  that  water  was 
arried  to  the  lower  end  by  two  routes,  then  we  began  to  feel  this 
xtraordinary  high  water  down  there.  But  up  to  that  time  the  water 
'as  lower  from  the  place  called  "  Wood  Cottage"  (about  12  miles  above 
lenrico).  From  there  down  there  was  a  very  rapid  slope  in  the  flood 
lanes,  and  the  water  from  there  down  was  below  high  water.  On  the 
ay  that  the  river  lacked  4  feet  of  overtopping  the  levee  at  Wood  Cot- 


304  MISSISSIPPI  BIVEB  FLOODS. 

tage  I  drove  in  a  baggy  on  dry  land  outside  of  the  levee  at  Henrico, 
12  miles  below.  ,  The  levees  were  built  on  the  old  grade  line,  3  feet 
above  high  water.  Now,  with  the  White  Eiver  front  as  a  precedent 
as  to  the  effect  of  these  levees,  I  think  the  same  effect  would  be  felt  by 
the  closure  of  the  St.  Francis  Basin,  and  that  we  would  not  have  u 
high  water  here  as  we  would  have  with  the  basin  ox>ened  and  the  water 
coming  by  two  routes. 

Q.  You  think  that  the  flood  coming  down  in  the  main  channel  and 
joining  that  which  came  out  of  the  St.  Francis  Basin  made  it  higher 
at  Helena  than  it  would  have  been  if  the  water  had  all  come  down  the 
main  channel? — A.  Yes,  sir. 

Q.  You  think  the  river  was  higher  by  reason  of  the  water  joiDingS 
miles  above  with  that  which  came  out  of  the  St.  Francis  Eiver!— A. 
Yes,  sir.  There  are  occasions,  and  it  has  generally  happened,  that  that 
would  pot  be  the  effect.  This  year  the  water  was  flowing  into  the  St 
Francis  Basin  (and  the  same  thing  occurred  in  1882),  and  the  water 
stayed  high  at  Cairo  for  so  long  a  period  of  time  that  we  got  no  fall  in 
the  river  here  at  all  before  we  got  this  water  from  the  St.  Franci& 
Now,  usually  it  has  been  the  case  that  before  the  St.  Francis  water 
comes  out  here  we  have  had  some  fall  in  the  river.  When  the  river 
begins  fajlling  at  Cairo  it  takes  about  fourteen  days  for  the  water  to  get 
around  through  that  basin  and  come  down  here. 

Mr.  Nelson.  And  four  by  the  river  t 

A.  Yes,  sir.  It  was  at  extreme  height  above  the  danger  line  at  Caiit) 
about  eighteen  days  in  1897,  if  I  remember  right,  and  the  river  was 
still  rising  here  from  the  water  in  the  main  channel  when  the  St  Francis 
water  began  to  pour  out  on  us.  And  in  that  way  I  think  we  undoabt- 
edly  got  an  increased  height  of  water  here  this  year,  from  the  fact  that 
the  St.  Francis  Basin  was  open.  That  water  coming  through  the  basiii. 
striking  trees  and  other  obstructious,  accumulates;  and  it  crosses  the 
water  in  the  Mississippi  Eiver  down  here.  The  current  sometimes  runs 
directly  across  it,  conies  out  of  the  St.  Francis,  and  impinges  directly 
on  the  Mississippi  levees;  and  when  there  has  been  a  considerable  fall 
in  the  Mississippi  River  I  have  seen  the  water  flowing  3  or  4  feet  over 
the  banks  of  the  Mississippi  into  the  Mississippi  from  the  St.  Francis. 

Q.  Do  you  think  it  is  a  certainty  that  if  the  levees  were  made,  say, 
18  or  20  feet  high,  closing  the  entire  river  from  Cairo  to  the  Gulf, 
it  would  hold  any  flood  waters  we  have  ever  had  in  the  past,  if  the 
levees  were  properly  constructed  all  along  the  line  and,  say,  from  18  to 
20  feet  high?  Do  you  think  that  would  absolutely  hold  (provided no 
accident  happened  to  the  levees)  any  flood  that  we  have  ever  had  iu 
the  past! — A.  Yes,  sir. 

Q.  You  do  not  think  there  is  any  doubt  of  that  fact,  do  you!— A. 
No,  sir;  none  at  all.  There  are  some  places  (where  you  cross  old  river 
beds  and  things  of  that  kind,  where  there  is  no  external  evidence  of 
anything  unusual)  that  we  might  strike  a  bad  foundation  for  the  levee, 
which  would  cause  a  break;  but  if  there  was  any  evidence  of  that 
visible  during  the  construction  the  levees  could  be  so  constructed  that 
there  would  be  absolutely  no  danger  of  a  break. 

Q.  If  I  understand  you,  then,  from  your  observations  of  the  White 
Eiver  front,  you  are  of  the  opinion  that  if  the  St.  Francis  Basin  should 
be  closed  the  levees  below  would  not  be  subject  to  any  greater  strain 
than  they  would  be  with  the  basin  open? — A.  No,  sir.  They  would,  in 
my  ox)inion,  be  subjected  to  a  lesser  strain. 

Q.  Is  it  the  general  opinion  of  the  people  along  the  Mississippi  Biver 
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that  it  is  better  for  the  Government  to  have  the  whole  matter  in 
^e  and  ander  its  control! — A.  Yes,  sir. 

Ton  think  that  represents  the  general  sentiment  of  the  people 
^  the  valley,  so  far  as  your  knowledge  extends? — A.  Yes,  sir;  so 
3  I  have  heard  at  all.  I  have  not  heard  a  dissenting  voice.  The 
le  feel  that  the  Government  has  greater  power  and  better  facilities 
aintain,  construct,  and  control  levees  in  the  proper  places,  and  that 
>uld  be  better  in  every  way. 

We  are  also  instructed  to  investigate  the  question  of  the  outlet 
5m  and  the  reservoir  system,  whether  or  not  reservoirs  can  be  con- 
;ted  either  at  the  head  waters  or  in  the  St.  Francis  Basin  or  any- 
e  else  which  would  have  the  efiect  of  diminishing  the  floods. 
»t  do  you  think  about  thatt — A.  I  do  not  think  it  is  possible  to 
bi'uct  a  reservoir  much  larger  than  the  entire  Mississippi  Yalley, 
that  has  been  fidl  of  water  as  well  as  the  river;  so  I  don't  think 
eservoir  plan  is  a  very  practical  one. 

You  do  not  think  that  any  reservoir  could  be  constructed  in  the 
"rancis  Basin,  at  any  reasonable  cost,  that  would  have  any  appre- 
e  effect  on  the  water  below? — A.  No,  sir. 

What  do  you  think  about  Captain  Cowden's  outlet  theories? — A. 
ieve  that  the  character  of  the  river  is  such  that  if  you  were  to 
the  Mississippi  River  off  at  Lake  Borgne,  chop  the  earth  right  off 
5,  that  we  would  still  liave  high  water  here;  that  the  outlet  system 
tirely  impracticable,*  because  we  could  not  get  the  water  to  the 
jt. 

It  would  not  be  i)ossible  to  construct  an  outlet  anywhere  in  the 
ity  between  here  and  Vicksburg,  or  above  the  mouth  of  the  Red 
r,  that  would  carry  it  to  the  Gulf  anyway,  would  it  I — A.  No,  sir; 
not  think  it  would,  from  any  knowledge  I  have  of  that  country. 

And  the  diverting  of  it  at  Lake  Borgne  you  do  not  think  would 

any  effect  on  the  flood  level  up  as  high  as  Vicksburg  and  between 
and  there! — A.  No,  sir. 

Examined  by  Mr.  Nelson  : 

Why  do  you  want  your  levee  6  feet  higher  than  it  is  now  I  What 
D  basis  of  your  claim  for  that  extra  height  of  G  feet! — ^A.  Well,  the 
rose  here  some  4  feet  after  the  breaks  in  the  White  Biver  fronts 
[  think  it  would  have  risen  that  much  there,  and  there  ought  to  be 
I  factor  of  safety.  Evidently  we  have  not  them  high  enough  now... 
If  you  had  had  such  levees  in  1882  as  you  have  now  they  would 
been  high  enough,  would  they  not,  at  the  gauge  reading  youthen 
— A.  At  the  gauge  reading  we  had  then,  yes,  "sir;  but  I  do  not 
I  if  we  had  had  the  levees  that  we  would  have  had  those  gauge 
ngs.  If  we  had  had  the  levees  we  would  have  had  a  higher  gauge 
82  than  we  had. 

If  I  understand  the  drift  of  your  testimony,  then,  so  far  as  your 
I  front  is  ex)ncerned,  it  would  not  make  any  difference  to  you  if  they 
id  proceed  at  once  to  close  up  entirely  the  St.  Francis  Basin  f — A. 
ir. 

It  would  not  affect  you  in  any  way! — A.  No,  sir;  I  do  not  think 
uld. 

And  if  that  theory  is  correct  they  might  do  it  before  you  had 
ased  the  height  of  your  levee  above  its  present  height? — A. 
sir. 
It  would  not  put  you  in  any  worse  condition  ? — A.  No,  sir. 
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Q.  If  the  entire  basin  was  closed  you  would  not  be  in  a  worse  con 
dition  than  you  are  now  with  your  levee  as  it  ist — A.  No,  sir. 

Q.  And  you  would  have  no  objection  to  the  closing  of  the  basint- 
A.  No  objection  in  the  world. 

Examined  by  Mr.  C ATOHiNas  : 

Q.  In  your  judgment,  is  there  any  other  means  of  protectiDg  the 
alluvial  lands  of  the  Lower  Mississippi  from  overflow  except  by  means 
of  levees? — A.  I  do  not  think  there  is.  I  think  that  the  levee  system 
is  the  only  practical  method  of  giving  protection. 

Q.  You  are  familiar,  of  course,  as  an  engineer,  with  all  discussions 
that  have  taken  place  on  the  subject  of  outlets! — A.  Yes,  sir. 

Q.  Youregard  them  as  impracticable  and  valueless? — A.  Yes,  sir. 

Examined  by  Mr.  Gallingbr  : 

Q.  Major,  I  suppose  you  have  heard  freely  discussed  among  yoor 
people  the  question  of  the  proposed  guardianship  or  proprietorship  of 
the  levee  system  on  the  part  of  the  Government,  and  continued  contri 
butions  of  the  citizens  to  a  fund  designed  to  build  these  levees?— A. 
Yes,  sir. 

Q,  Have  you  heard  any  suggestion  made  by  any  of  your  people- 
lawyers,  for  instance — as  to  how  that  partnership  could  be  effected  so 
as  to  protect  the  Government  ?    In  other  words,  if  the  Government  took 

Eossession  of,  and  in  its  sovereign  capacity  became  responsible  for,  the 
uilding  of  these  levees  and  engaged  in  a  comprehensive  system  of 
building,  have  you  heard  it  discuss^  as  to  how  the  Government  conld 
be  protected!  A  gentleman  to-night  said  that  the  municipalities  or 
the  districts  of  the  State  would  continue  to  contribute.  Do  yoa  know 
of  any  way  in  which  the  Government  could  enforce  contributions  uuder 
those  circumstances? — A.  I  do  not. 

Q.  Have  you  any  knowledge  of  any  claims  to  amount  to  anything 
against  the  Government  for  damages  because  of  the  levees  already 
built? — A.  No,  sir. 

Q.  You  have  heard  it  suggested  that  there  are  such  claims  pending, 
have  you  not? — A.  Ko,  sir;  I  have  not. 

Mr.  JSTABLma.  About  Katchez? 

The  Witness.  I  never  heard  of  it.  The  only  suggestion  I  have 
heard  of  that  kind  was  one  that  came  from  the  people  on  Indian  Bay, 
who  imagined  that  the  construction  of  the  levees  on  the  White  River 
front  were  injuriug  them,  and  they  talked  at  one  time  of  bringing  some 
sort  of  a  suit  against  the  Government  for  damages.  But  the  first  high 
water  after  the  White  Eiver  front  was  closed  so  thoroughly  convinced 
them  that  the  levees  were  their  only  safeguard  that  they  are  the  most 
enthusiastic  levee  people  that  we  have  now  in  the  whole  country;  they 
are  the  x)eople  living  on  White  Biver,  about  fifty  miles  west  of  here. 

Colonel  Gillespie  was  then  examined,  as  follows: 

By  Mr.  Gallinger  : 

Q.  I  will  ask,  Colonel,  with  respect  to  whether  there  are  any  claims 
that  you  have  any  knowledge  of  pending  against  the  Government  for 
damages  because  of  the  building  of  levees  by  the  Government!—^* 
There  was  a  series  of  claims  made  below  Yicksburg  last  year.  I  ^^ 
not  remember  the  number,  nor  do  I  remember  the  aggregate  amount 
of  the  claims.  My  impression  is  there  were  five  claims.  They  were 
turned  over  to  the  district  engineer,  Captain  Dabney,  who  examined 
them,  and  they  were  returned  through  my  office  to  the  Court  of  Claims, 
from  which  they  emanated.    Lately  five  claims  have  passed  through 
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my  office:  one,  and  x>ossibly  two,  emanating  from  the  lower  Yazoo,  one 
from  the  Homochito,  probably  two.  I  don't  remember  where  the  fifth 
claim  came  from.  I  think  the  aggregate  of  the  five  claims  this  year  is 
in  the  vicinity  of  $300,000.  One  claim  alone  was  two  hundred  and 
twenty-odd  thonsand  dollars,  I  think. 

Mr.  Catchings.  Who  made  that  large  claim— do  you  remember? 

A.  I  do  not  remember.  Those  claims  were  referred  to  the  Court  of 
Claims,  from  there  to  the  Secretary  of  War,  and  through  the  Chief 
of  Engineers  to  the  present  Mississippi  Kiver  Commission  for  report. 
Having  no  details,  they  were  transmitted  to  local  officers  of  engineers 
serving  under  the  Mississippi  Elver  Commission  for  examination  and 
report. 

The  witness  Purvis  was  then  examined,  as  follows: 

The  Witness.  As  to  your  legal  question,  I  noticed  the  other  day  (I 
expect  Major  Starling  knows  more  about  it  than  I  do)  that  there  is  a 
constitutional  amendment  now  being  submitted  to  the  people  of  the 
State  of  Mississippi  for  authority  to  make  this  transfer,  and,  I  supx)Ose, 
to  prepare  laws  which  would  cover  it.  I  suppose  it  could  be  arranged 
in  some  way  that  would  protect  the  Gk)vernment  along  lines  of  that 
kind. 

Mr.  Nelson.  Are  these  claims  for  right  of  way  and  for  pits  where 
you  get  the  earth  ? 

A.  Claims  of  that  kind  in  this  district,  and,  so  far  as  J  know,  in 
others,  have  been  settled  directly  by  local  authorities. 

Mr.  Nelson.  Or  are  they  claims  for  damages  on  account  of  being 
left  outside  of  the  levees  built? 

Mr.  Stabling.  It  is  for  the  raising  of  the  high-water  line.  All 
claims  for  right  of  way  are  settled  by  the  local  authorities. 

Mr.  Kelson.  They  are  simply  claims  on  the  ground  that  by  raising 
the  river  you  flooded  their  lands  f 

Mr.  Stabling.  Yes. 


On  Boabd  Steameb  Mississippi, 
Above  Abkansas  City,  February  5, 1898. 

T.  G.  D abney,  sworn,  testified  as  follows : 

Examined  by  Mr.  Nelson  : 

Q.  Major,  you  are  the  engineer  in  charge  of  the  Upper  Yazoo  dis- 
trict!— ^A.  Yes,  sir. 

Q.  Are  you  the  Federal  engineer  or  the  local  engineer? — A.  I  am  the 
local  engineer. 

Q.  Under  the  State  authorities  of  Mississippi! — A.  Yes,  sir. 

Q.  How  long  have  you  occupied  that  position  ! — A.  Fourteen  years 
next  May. 

Q.  Please  state  the  boundaries  of  your  levee  district. — A.  The  levee 
district  consists  of  nine  counties,  in  whole  and  in  part.  Five  of  those 
counties  are  entire  and  the  other  four  are  fractional  parts. 

Q.  From  what  point  t^  what  point  along  the  river  does  your  district 
extend! — A.  From  the  northern  line  of  the  State  of  Mississippi  to  the 
northern  line  of  Bolivar  County,  Miss. 

Q.  That  is  a  little  above  the  White  Eiver? — A.  Yes,  sir. 

Q.  Where  do  you  commence  the  levees  in  the  Yazoo  Basin! — A.  At 
the  hills  very  near  the  north  line  of  the  State. 
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Q.  How  far  below  Memphis  I — A,  By  rail,  about  13  miles. 

Q.  What  is  the  levee  front  of  your  district— how  many  miles  in 
leugthf — A.  The  linear  extent  of  the  levee  lines  in  my  district  is  123.81 
miles. 

Q.  That  represents   your  levee  mileage? — A.  Yes,  sir.     I  should 
modify  my  statement  of  the  mileage  in  the  front  of  my  district  by  sav 
ing  that  that  does  not  truly  represent  the  frontage.    We  have  some 
complications  which  it  would  take  some  little  time  to  explain.    There 
is  a  lapping  of  one  line  over  another. 

Q.  I  was  simply  trying  to  get  generally  at  the  mileage  of  the  front- 
A.  It  is  about  108  miles. 

Mr.  Oatchings.  And  about  123  miles  of  levee? 

The  Witness.  Yes,  sir. 

Q.  My  recollection  of  Major  Starling's  frontage  is  that  it  was  about 
216  miles.  Your  district  is,  comparativefy  speaking,  as  regards  his  dis- 
trict, the  younger  and  later  district,  is  it  not  f — A.  Yes,  sir.  The  present 
organization  is  much  younger  than  that  which  exists  in  his  district. 

Q.  When  did  levee  construction  begin  in  your  district! — A.  During 
the  seventies  there  was  an  organization  formed. 

Q.  A  local  organization ? — A.  A  local  organization.  And  I  do  not 
remember  how  or  why  or  when  that  went  to  pieces,  but  at  all  events, 
for  a  period  of  five  or  six  years  prior  to  the  present  organization  there 
had  been  none  at  all. 

Q.  When  was  the  present  organization  begun? — A.  In  1884,  by  an 
act  of  the  Mississippi  legislature,  approved  February  8, 1884,  as  I  now 
recall. 

Q.  Then  you  trace  your  present  system  of  levee  construction  practi- 
cally from  that  time,  do  you  not? — A.  Yes,  sir. 

Q.  Before  that  there  was  no  cohesion  to  it  and  no  systematic  im- 
provement?— A.  Well,  at  that  time  I  first  became  acquainted  with  this 
levee  district,  and  I  made  surveys  and 

Q.  What  was  the  condition  of  the  levees  at  that  time,  when  you 
became  acquainted  with  them — that  was  in  1884? — A.  The  levee  lines 
were  very  imperfect  in  all  respects,  both  in  dimensions  and  height,  and 
the  three  preceding  high  waters  of  1882, 1883,  and  1884  had  broken 
through  the  levees  in  a  multitude  of  places.  As  I  now  remember,  there 
were  some  39  miles  of  actual  openings  in  the  levees. 

Q.  Crevasses? — A.  Yes.  And  in  many  other  places  the  water  had 
washed  over  and  partly  washed  it  away. 

Q.  What  was  the  average  height  of  those  old  levees  above  the 
ground?— A.  I  will  have  to  make  a  guess  at  that.  I  should  say  8  or^ 
feet. 

Q.  Will  you  go  on  and  state  briefly  the  levee  construction  that  has 
been  carried  on  since  1884? — A.  Yes,  sir.  The  legislature  authorized 
this  levee  district  in  1884  to  issue  bonds  to  the  amount  of  $500,000. 
They  were  issued  and  were  floated  at  par,  and  the  proceeds  of  those 
bonds  were  expended  during  1884  and  1885  in  repairing  the  breaks  in 
the  levee  line  and  in  strengthening  the  weaker  parts.  The  amount  was 
entirely  insufficient — was  less  than  half  enough  to  build  to  the  standards 
then  adopted. 

Q.  You  adopted  a  higher  standard  then  ? — A.  Yes,  sir. 

Q.  How  much  higher  than  existing  levees  ?-^A.  I  should  say  about 
3J  feet  higher. 

Q.  That  would  give  you  about  a  12-foot  levee? — A.  Yes,  sir.  The 
standard  adopted  was  3  feet  above  the  high  water  of  1882,  and,  as  I 
now  remember,  the  result  of  my  investigations  was  that  the  general 
line  of  that  levee  was  half  a  foot  below  the  high  water  of  1882. 
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!•  And  your  idea,  then,  was  to  make  yonr  levee  3  feet  higher  than 

guage  of  1882 1 — ^A.  Yes,  sir. 

>.  And  you  proceeded  ou  that  theory! — A.  Yes,  sir.    We  were  not 

)  to  accomplish  that  by  the  means  then  in  hand,  but  we  made  it  go 

:ar  as  possible  toward  the  restoration  of  the  general  line.    In  1880 

legislature  authorized  a  farther  issue  of  $400,000  of  bonds.    Bonds 

e  issued,  and  a  fund  realized  and  also  expended  in  furtherance  of 

object  of  bringing  the  levees  up  to  that  standard. 

!.  In  the  meantime,  while  you  were  expending  the  proceeds  of  these 

issues  of  bonds,  were  you  getting  any  Federal  help  ? — A.  Not  at 
b  time.    The  maintenance  of  the  lower  12  miles  of  the  levees  of 

district  at  that  time  had  been  assumed  by  the  lower-levee  district, 
their  own  protection.  When  no  organization  existed  above  them, 
J  extended  their  system  12  miles  up  from  Bolivar  into  Goahoma 
nty,  so  that  our  first  efforts  were  exclusive  of  that  part  of  the  line — 
he  lower  12  miles;  our  efforts  were  confined  to  the  portion  of  the 

anove  that  x>oint.  lu  other  words,  that  was  not  embraced  in  our 
mate  of  cost. 

|.  Since  you  issued  those  bonds,  what  further  sums,  if  any,  has  the 
:rict  expended  in  levee  improvements!  Give  us  all  the  bond  issues 
.  the  cash  that  you  have  raised. — A.  To  complete  the  subject  of  the 
d  issue,  in  J  887  the  legislature  authorized  a  further  issue  of  $500,000. 
t.  That  made  the  third  issue f — A.  That  made  the  third  issue;  mak- 
,  altogether,  $1,400,000— two  $500,000  issues  and  one  $400,000  issue. 
)  proceeds  of  that  last  issue  constitute  a  fund  that  is  now  being 
tended  on  our  present  work.  Here  is  a  compendium,  made  to  June 
895,  of  all  the  work  done  and  expenditures  made. 
\.  Will  you  please  give  the  aggregate  of  the  expenditures! — ^A,  I 
1  read  the  items  which  it  embraces.  Construction,  7,124,615  cubic 
(Is;  cost,  $1,504,376.17;  bank  protection,  $42,653.77;  drainage 
Dais,  culverts,  siphons,  etc.),  $14,985.29;  right  of  way  and  dam- 
i,  $82,107.78;  high- water  expenses,  $62,505.84;  levee  maintenance, 
1,344.29. 

\,  What  do  you  embrace  in  that  item  of  levee  maintenance! — A. 
inly  it  consists  of  the  operations  of  a  hired  repair  force,  that  is  main- 
led  aU  the  time  to  repair  damages  from  wave  wash  and  rain  wash, 
I  defects  of  that  kind,  and  occasionally  to  do  some  construction  work. 
\.  You  do  not  include  in  that  what  would  be  termed  the  general  and 
manent  maintenance  of  the  levee,  then! — ^A.  iN'o,  sir;  this  is  mainly 
iporary  work,  but  some  work  where  it  has  been  specially  needecl. 
ephone  construction,  $2,206.59;  engineering  expenses,  $129,032.98; 
iries  (that  is,  the  president's  salary,  treasurer,  auditor),  mileage,  and 
diem,  $47,476.19.  That  includes  mileage  and  per  diem  of  the  mem- 
s  of  the  levee  board  when  they  attend  meetings.  Attorney's  fees, 
>13.03 ;  generaexpenses  (miscellaneous),  $29,476.93.  Thatis  for  office 
liture,  stationery,  and  things  of  that  kind.  Express,  exchange,  and 
imissions  on  the  sale  of  bonds,  $21,074.34;  interest  and  coupons, 
5,882.17;  sinking  fund,  $175,000;  total,  $2,806,630.37.  Work  done 
the  United  States  to  June  1, 1895,  3,265,046  cubic  yards.  Appro- 
itions  to  pay  for  same,  $628,600. 

have  a  footnote  here  saying,  *' Since  the  above  statement  was  com- 
d  an  additional  sum  of  $50,000  has  been  invested  in  levee-board 
ds  for  sinking  fund,  making  the  aggregate  so  invested  amount  to 
5,000  to  this  date—October  1, 1895." 

!.  What  is  the  aggregate,  then,  of  the  amount  expended  by  your 
xict  in  improvements,  up  to  the  present  time,  as  near  as  you  <!an 
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give  it? — A.  I  will  say  by  way  of  explanation  that  in  addition  to  the 
bond  issues  or  the  money  realized  by  them  we  have  expended  every 
year  about  $100,000  from  the  surplus  of  the  fund  derived  from  taxation. 

Q.  You  have  a  regular  tax  every  year  for  levee  purposes  t — ^A.  YeSjSir. 

Q.  What  is  the  rate  of  that  taxation! — A.  At  present,  on  the  three 
front  counties,  it  is  17^  mills  ad  valorem,  with  the  addition  of  a  specific 
acreage  tax  of  5  cents  per  acre.  On  the  rear  counties  (those  that  are 
back  from  the  front)  the  ad  valorem  tax  is  12^  mills  and  5  cents  per 
acre  acreage  tax.  That  is  the  maximum  tax  allowed  by  the  legislatore. 
The  levee  board  is  invested  with  authority  to  diminish  that  tax  when 
they  see  proper,  but  they  can  not  exceed  it. 

Q,  Taking  the  proceeds  of  the  bonds  and  what  you  have  collected 
by  taxation  in  this  way,  what  is  the  aggregate  amount,  as  near  as  yon 
can  give  it,  that  has  been  expended  by  your  district! 

Mr.  Catohings.  You  might  include  in  your  answer  all  the  money 
you  propose  to  expend  this  year;  count  that  as  expended. 

A.  Should  I  include  high- water  expenses!    That  is  about  $200,000. 

Q.  Yes;  I  want  what  you  have  expended  for  levee  purposes.— A. 
Well,  in  a  round  sum,  $3,588,000. 

Q.  That  has  been  expended  by  your  levee  district  for  levee  porposest- 
A.  Yes,  sir. 

Q.  What  has  the  Federal  Government  expended  in  your  district? 
Give  it  in  the  same  way  that  you  have  given  the  State  expenditores.- 
A.  I  am  not  absolutely  certain  of  correctness,  but  I  think  nbout 
$732,000. 

Q.  I  wish  you  would  be  kind  enough,  at  your  leisure,  to  prepare  a 
statement  of  the  total  amount  expended  by  your  district,  and  the 
amount  exi)ended  by  the  Federal  Government  in  your  district,  and 
send  it  to  me. — A.  I  will  do  so.  What  I  have  given  represents,  I  am 
quite  sure,  practically  the  relative  amounts  expended  by  each,  but  I  will 
give  you  an  accurate  statement  of  it  later. 

Q.  You  say  that  in  18*^4  or  1885  you  started  in  on  the  theory  that  yon 
wanted  to  raise  your  levees  about  3  feet  above  the  high  water  level  of 
1882? — A.  Yes.    That  was  the  highest  water  that  we  had  then  had. 

Q.  Did  you  raise  them  to  that  extent! — A.  Yes,  sir. 

Q.  How  long  before  the  flood  of  1897  had  you  got  your  levees  com- 
pleted to  the  height  of  3  feet  above  the  old  basis f — A.  About  1890. 

Q.  About  in  1890,  then,  you  got  your  levees  completed  up  to  the 
standard  that  you  fixed  after  the  flood  of  1882! — A.  Yes,  sir. 

Q.  The  new  grade  that  you  adopted  in  1884,  of  3  feet  higher,  you  had 
substantially  completed  in  1890,  say? — A.  Yes,  sir. 

Q.  The  grade  established  in  1884  and  completed  in  1S90  gave  yon 
substantially  a  levee  of  between  11  and  12  feet  in  height;  that  is  cor- 
rect, is  it  not? — A.  I  think  that  is  correct. 

Q.  About  when,  and  to  what  extent,  did  you  change  that  grade!— A. 
After  the  standard  of  188 1  had  been  established  and  completed  it  was 
found  that  the  high  waters  thereafter  were  not  parallel  with  the  high 
water  plane  of  1882,  but  there  were  local  differences.  In  some  places  it 
was  considerably  higher  than  others,  relatively  to  1882,  necessitating 
a  modification  of  the  grade  lines  as  these  developments  occurred.  The 
1884  grade  line  was  maintained  for  a  longer  time  in  the  upper  part  of 
the  district  than  in  the  lower  part.  In  1891 1  find  this  observation: 
The  grades  from  Austin,  as  far  down  as  Thompson's,  are  3  to  4  feet  above 
high  water.  Austin  is  on  the  forty-third  mile  and  Thompson's  is  on  the 
sixtieth  mile. 

Q.  What  was  your  average  standard  immediately  prior  to  the  flood 
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fl897! — A.  For  the  upper  43  miles  it  was  6  feet  above  the  high  water 
fl882. 

Q.  That  would  make  it  2  feet  beyond  the  1884  new  grade? — A.  Yes, 
r.  And  from  that  point  down  it  was  4  feet  above  the  highest  water. 
he  highest  water  varied  in  different  localities  from  there  down. 
Q.  How  much,  on  an  average,  would  it  be  higher  than  the  grade  of 
194!  Two  to  three  feet  I — ^A.  les,  sir;  it  would  be  quite  2  feet  higher 
an  the  grade  of  1884. 

Q.  You  can  summarize  it,  then,  by  saying  that  subsequently  to  the 
rfection  of  your  standard  of  1884  you  increased  your  standard  sub- 
intiaUy  from  2  to  3  feet  along  your  line  above  that  standard?— A. 
latis  uptolSOG! 

Q.  Yes,  sir. — A.  Well,  I  will  say  an  average  of  about  2  feet  above 
at  of  1884. 

Q.  That  was  prior  to  1897  f — A.  Yes,  sir. 

Q.  So  your  standard  grade  of  levee  immediately  prior  to  the  flood  of 
D7  was  between  13  and  14  feet? — A.  Yes,  sir. 

Q.  What  causes  induced  or  necessitated  you  to  increase  your  grade 
1884!— A.  Because  of  the  extensions  of  the  levee  lines  on  both  sides 
the  river,  so  as  to  exclude  the  escape  of  the  water  into  reservoir 
sins  that  before  that  time  it  had  access  to. 

Q.  The  reason,  then,  substantially  was  this :  That  the  increased  height 
IS  superinduced  by  the  continued  construction  of  levees  above  and 
6  closure  of  river  basins! — A.  Yes,  sir;  by  the  extension  of  levee 
les  and  the  further  confinement  of  the  floods  to  the  channel  of  the 
rer. 

Q.  Yes;  the  further  inclosure  of  river  basins. — A.  Yes,  sir. 
Q.  And  in  your  experience  the  tendency  has  been  that  as  the  levee 
stem  progressed  and  was  i)erfected  it  increased  the  high-water  level 
the  river  and  necessitated  higher  levees? — A.  Yes,  sir. 
Q.  Had  you  got  that  standard  perfected  fairly  well,  of  from  13  to  14 
et,  prior  to  the  flood  of  1897  ! — A.  Yes,  sir. 

Q.  That  flood  demonstrated  to  you  that  that  standard  was  insufli- 
3nt,  didn't  it? — A.  Yes,  sir. 

Q.  By  how  much  in  height? — A.  I  should  say  an  average  of  4  fee\ 
Q.  Demonstrated  that  it  would  be  necessary  to  go  4  feet  beyond  the 
to  14  feet  standard! — A.  lies,  sir. 
Q.  Making  from  17  to  18  feet?— A.  Yes,  su-. 

Q.  Taking  Cairo  as  a  basis,  the  high-water  gauge  of  1882  and  1883 
^  higher  than  any  since! — A.  Practically  the  same  as  1897. 
Q.  In  1883  it  was  a  little  higher!— A.  A  little  higher;  and  in  1884, 
)elieve,  a  little  lower. 

Q.  And  in  1882  pretty  much  the  same! — A.  Pretty  much  the  same, 
lere  was  very  little  variation  in  those  four  years  at  Cairo. 
8.  Well,  the  fact  that  the  gauge  of  1897  was  not  any  higher  at  least 
m  at  those  earlier  floods  would  indicate  that  the  great  increase  in 
3  height  of  the  water  opposite  your  levee  arose  not  from  increased 
rter,  but  from  increased  building  of  levees  and  closure  of  levee 
ains! — A.  Yes,  sir;  there  is  no  doubt  about  that  fact. 
3.  What  effect  has  this  closure  of  the  river  basins  and  the  building 
these  levees  had  upon  the  channel  of  the  river!  As  you  have  nar- 
ved  the  river  within  those  levee  lines,  and  the  river  level  has  gone 
,  what  has  been  the  effect  as  to  the  bottom  of  the  river?  Has  it 
Teased  in  height  or  has  it  maintained  itself,  or  has  it  cut  down 
3per,  in  }'our  opinion? — A.  I  can  give  you  my  opinion.  I  have  no 
curate  information  on  that  question. 
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Q.  Tt  is  your  opinion  that  we  would  like  to  havet — A.  My  opinion  is 
that  sufficient  time  has  not  yet  elapsed  to  develop  any  marked  effects. 

Q.  Do  you  think  there  has  been  any  building  up  of  the  bottom  of  the 
river  in  the  main  channel? — A.  I  feel  quite  certain  that  there  has  not 
been. 

Q.  Do  you  think  there  has  been  any  material  deepening?— A.  I 
think  it  is  not  probable  that  there  has  been  within  the  time  that  has 
elapsed  since  this  water  has  been  thus  confined  in  places  where  it  had 
not  been  confined  before. 

Q.  What,  in  your  judgment,  ought  to  be  the  standard  of  the  levee  for 
the  future  to  afford  you  ample  protection,  bearing  in  mind  that  all  of 
the  basins  above  Cairo  be  closed  up  and  leveed,  so  as  to  keep  the 
water  back  and  the  river  confined  within  the  levees  from  Cairo  down! 
How  high  a  levee  would  you  need  then,  in  your  opinion? — A.  You  have 
reference  to  my  particular  frontage? 

Q.  Yes,  sir. — A.  It  is  not  possible  to  determine  in  advance  just  what 
the  elevation  of  the  high-water  plane  is  going  to  be,  with  the  levees 
constructed  all  the  way  so  as  to  prevent  the  escape  of  any  water. 

Q.  But  you  have  no  doubt  but  what  such  a  leveeing  would  materially 
increase  the  high-water  level? — A.  1  think  it  would.  And  now,  with 
the  experience  of  last  year,  when  there  was  a  very  much  nearer  approach 
than  ever  before  to  a  complete  leveeing  of  the  river,  we  are  enabled  to 
arrive  with  more  confidence  at  an  approximate  estimate  of  what  our 
ultimate  needs  will  be.    I  have  formed  some  conclusions  on  that  subject. 

Q.  I  wish  you  would  give  us  those  conclusions. — A.  I  will  say  that  it 
is  my  conclusion  that  my  present  line  of  levee  will  have  to  go  an  average 
of  5  feet  higher  than  it  is  now,  in  order  to  be  able  to  resist  the  highest 
water  that  we  may  anticipate  in  the  future  from  a  complete  leveeing  of 
the  entire  river. 

Q.  And  how  high  would  that  make  it? — A.  I  have  never  considered 
the  subject  in  this  aspect,  as  to  the  average  height  of  the  levees. 

Q.  Well,  you  were  left  prior  to  1896  with  between  13  and  14  feet. 
Would  you  want  4  feet  above  that? — A.  Yes,  sir. 

Q.  You  would  want  about  18  feet,  then  ? — A.  To  make  a  perfect  levee; 
yes,  sir. 

Mr.  Vest.  What  would  that  average  make  the  width  of  the  levee  at 
the  base? 

The  Witness.  The  average  width  ? 

Mr.  Vest.  Yes. 

The  Witness.  That  would  make  104J  feet,  according  to  the  height 
and  according  to  my  cross-section  dimensions ;  104J  feet,  and  behind  that 
a  banquette  40  feet  wide,  which  would  increase  the  width  to  144J  feet. 

Q  Is  that  banquette  continuous  or  only  in  spots? — A.  it  applies  to 
levees  above  a  certain  vertical  height.  Wherever  the  levee  exceeds  W 
feet  in  height  there  is  a  banquette. 

Q.  Yourlevee  slope  is  one  on  three  generally,  is  it  not? — A.  My  stand- 
ard is  one  on  four  on  the  land  side  and  one  on  three  on  the  river  side. 

Q.  And  the  crown  is  8  feet? — A,  My  standard  is  10  feet. 

Mr.  Catchings.  Explain  what  you  mean  by  a  banquette,  how  it  is 
constructed,  and  its  height  as  compared  with  the  height  of  the  levee. 

The  Witness.  Banciuette  is  a  French  word  that  means  bench.  I 
ought  to  have  said  bench  in  plain  English. 

Q.  It  is  to  fortify  the  levee  in  the  rear? — A,  Yes. 

Mr.  Vest.  It  is  a  basic  fortification. 

Q.  Now,  have  you  any  idea,  or  will  you  give  us  your  best  views  as  to 
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rbat  would  be  the  approximate  cost  of  completing  your  levee  up  to  the 
lew  standard  of  18  feet? — A.  In  round  numbers,  about  $2,000,000. 

Q.  It  would  take  about  $2,000,000  to  perfect  your  system  ? — A.  Yes, 
;ir;  that,  in  view  of  the  fact  that  the  work  is  becoming  more  costly  all 
he  time  as  it  progresses;  material  has  to  be  transported  farther  and 
arrie'l  up  higher,  and  it  makes  the  cost  per  cubic  yard  greater. 

Q.  What  is  the  average  cost  per  cubic  yard  now  for  building  your 
eveest — A.  This  season^s  work,  to  speak  somewhat  loosely,  averaged 
iboat  15  cents,  possibly  IG  cents. 

Q.  There  was  a  gentleman  here  from  Helena  last  night  who  called 
•ur  attention  to  an  idea  he  had.  He  thought  that,  in  addition  to  the 
I'vee  system,  it  would  help  a  great  deal  in  relieving  against  floods  to 
lake  cut-offs  in  these  bends,  shorten  the  river,  cut  off  the  bends,  and 
traighten  the  channel.  What  are  your  views  on  that  subject? — A. 
Tell,  to  put  it  with  as  much  emphasis  and  brevity  as  possible,  in  the 
tnguage  of  the  medical  ])rofession,  it  is  ^^  contra  indicatived.-' 

Q.  Your  idea,  I  take  it,  then,  is  that  the  chief  mode  in  which  the 
oods  can  be  repressed  and  the  country  protected  from  overflows  is  by 
teans  of  the  levee  system f — A.  I  consider  that  the  perfection  of  the 
ivee  system  is  an  absolute  necessity  for  the  protection  of  the  alluvial 
mds  from  overflow. 

Q.  Would  you  supplement  it  with  anything  else  ? — A.  I  would  sup- 
lement  it,  yes,  sir;  but  the  supplement  would  be  the  chief  featufe  in 
ae  end ;  that  is,  give  absolute  stability  to  the  banks  of  the  river. 

Q.  By  revetment  work? — A.  Yes,  sir. 

Q.  That  would  be  at  the  bends  ? — A.  Yes,  sir. 

Q.  At  the  bends  that  are  subject  to  undermining.  Is  there  any  work 
resides  revetment  that  you  would  have  supplementary  of  the  levee  sys- 
em  to  protect  against  floods? — ^^A.  That  is  the  only  Work  that  I  can  see 
s  necessary  to  accomplish  that  end. 

_  Q.  Could  anything  be  done  in  the  way  of  protection  by  the  construc- 
ioii  of  reservoirs  anywhere?  Would  it  be  pra<;tical  to  construct  reser- 
voirs at  reasonable  cost  ? — A.  In  my  opinion,  it  is  entirely  impracticable. 
L  will  make  this  suggestion,  by  way  of  emphasizing  my  view,  that  you 
^ould  have  to  cover  more  surface  with  your  reservoirs  than  you  would 
protect  from  overflow,  because  your  reservoirs  would  contain  still  water; 
'"OUT  protected  area  has  water  all  the  time  moving  on.  It  would  require 
"^servoira  so  capacious  as  to  be  beyond  the  field  of  consideration  to 
'^strain  enough  water  to  afford  any  relief  at  all. 

Q.  In  other  words,  an  artificial  reservoir  entirely  closed  up  would 
*3uire  to  be  larger  than  a  natural  reservoir  open? — A.  I  presume  I 
^ight  say,  just  by  way  of  illustration,  that  you  would  have  to  convert 
he  whole  State  of  Wisconsin  into  a  reservoir  in  order  to  protect  the 
'luvial  lands  of  the  Mississippi  Eiver. 

.  Q.  Now,  you  know  something  of  the  so-called  outlet  system  ? — A- 
^s,  sir. 

Q.  In  your  opinion,  could  any  relief  against  floods  be  obtained  by 
Cans  of  the  outlet  system? — ^A.  !None  at  all,  sir,  in  my  opinion. 
Q.  At  all  events,  not  above  the  mouth  of  the  Red  River,  could 
K^re? — A.  There  could  not  be  an  outlet  made  above  the  mouth  of  the 
ed  River,  properly  so  called. 
Q.  And  if  outlets  were  made  below,  in  the  nature  of  the  case,  even 

they  gave  relief  below,  they  could  not  aflbrd  any  material  relief  to 
^e  country  above? — A.  Kone  whatever. 

Q.  Except  for  a  short  space  above  the  outlet? — A.  Exactly;  and  that 
'  a  temporary  nature. 
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Q.  And  the  only  relief  tbey  conld  possibly  afford  would  be  by  pro- 
dncing  a  little  more  rapid  current  and  a  little  more  scour,  perhaps, 
above t — A.  Their  influence  would  extend  to  a  very  limited  distance 
above,  and  would  be  temporary  in  its  character. 

Q.  So  that,  in  the  country  above  the  mouth  of  the  Bed  Kiver,  tbey 
could  not,  by  any  possibility,  cut  any  figure  at  allt — A.  Not  in  my 
opinion. 

Q.  First,  because  no  outlets  could  well  be  constructed,  and  ontlets 
below  that  point  could  not  afford  any  relief  to  the  country  above!— A. 
Well,  above  the  mouth  of  the  Red  River  there  is  a  series  of  basins  aod 
subbasins.  Now,  to  make  an  outlet  into  any  one  of  those  basins  would 
simply  be  like  pouring  water  into  a  jug — simply  fill  up  the  basin,  and 
then  it  would  have  to  return  to  the  river. 

Examined  by  Mr.  0 atchings  : 

Q.  What  you  mean  by  a  real  outlet  is  one  where  the  water  goes  ont 
and  never  returns! — A.  Exactly;  where  it  is  conveyed  away  entirely 
'  and  never  returns  to  the  river. 

Q,  Do  you  renierabQT  the  case  of  the  Nita  Orevasse! — ^A.  Yes,  sir. 

Q.  It  was  stated  by  Captain  Kingman  at  that  time  (the  officer  in 
charge  of  that  section  of  the  country)  that  actual  measurements  showed 
that  400,000  cubic  feet  per  second  went  out  through  that  crevasse  and 
that'water  never  returned.  That  was  a  real  outlet,  was  it  not!— A. 
Yes,  sir. 

Q.  As  I  recollect  his  statement,  there  was  no  appreciable  effect  from 
that  outlet,  60  miles  above. — A.  That  is  my  recollection  of  it. 

Q.  There  was  a  fall  of  a  foot  and  a  half  at  New  Orleans  below,  but 
50  or  60  miles  above  there  was  no  effect  at  all.  That  would  be  an  iUas- 
tration  of  what  ail  outlet  of  that  size  will  do! — A.  I  think  so. 

Q.  And  he  stated,  also,  that  the  discharge  through  the  Nita  Crevasse 
was  about  one-third  of  all  the  water  passing  through  the  river!— A. 
Yes,  sir.  There  is  another  feature  about  that,  a  very  important  one, 
and  that  is  that  the  channel  below  the  outlet  would  deteriorate. 

Mr.  Nelson.  The  carrying  capacity  would  diminish? 

The  Witness.  Yes,  sir. 

Mr.  Nelson.  If  you  divided  the  current  of  the  stream  into  two  or 
three  subsidiary  currents  the  tendency  would  be  to  diminish  the  flowt 

A.  Exactly;  diminish  the  capacity  of  the  channels. 

Examined  by  Mr.  Yest  : 

Q.  Do  I  understand  you  to  mean,  when  you  say  that  you  would  use 
levees  and  revetments,  that  you  would  discard  entirely  the  dredgi«f 
system  and  contraction  works! — A.  Well,  I  did  not  conceive,  Senatort 
that  that  had  any  connection  with  the  question  of  overflow.  That  per- 
tains to  the  navigation  interests. 

Q.  Well,  if  you  improved  the  channel  so  that  water  would  come  down 
the  middle  of  the  river  more  rapidly  and  in  larger  volume  would  not 
that  be  something  that  would  diminish  the  floods! — A.  I  presume  it* 
would,  sir,  but  I  do  not  conceive  that  dredging  low- water  channels , 
would  have  the  permanence  that  would  give  any  such  results  as  that 

Q.  Under  this  resolution  we  are  instructed  to  examine  also  as  to  the 
effects  of  different  improvements  upon  navigation.  Now,  what  do  yoi 
say  to  this  question :  Would  you  confine  the  instrumentalities  used,  ^ 
to  the  river,  not  only  as  to  overflow,  but  as  to  navigability,  to  levees 
and  revetment! — ^A.  No,  sir;  I  would  not.  I  would  supplement  it  by 
dredging  for  immediate  effects. 

Q.  What  would  you  say  about  contraction  work— jetties,  for  ifl* 
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stance! — A.  Well,  the  jetty  principle  is  not  applicable  to  the  upper 
reaches  of  the  river;  it  is  only  applicable  to  conditions  existing  at  the 
mouth  of  the  river.  As  to  any  works  of  that  kind  used  in  the  upper 
part  of  the  river,  it  is  a  misnomer  to  call  it  "jetty  work.''  There  have 
been  contraction  dikes  made,  not  jetties,  but  transverse  dikes,  for  the 
parpose  of  narrowing  the  channel;  and  the  only  objection  to  them  is 
the  difficulty  of  maintaining  them. 

Q.  Well,  I  refer  to  all  works  where  the  volume  of  the  water  is  con- 
tracted in  space — where  the  channel  is  narrowed  and  the  current  made 
more  rapid  and  stronger.  For  instance,  the  works  at  Horse  Tail  Bar; 
that  used  to  be  the  worst  bar  between  Cairo  and  St.  Louis,  and  now 
there  is  no  difficulty  there  at  all.  I  understand  that  that  has  been 
done  by  means  of  these  contraction  works  or  jetty  works.  I  have  been 
80  told. — A.  Contraction  dikes,  I  presume,  is  what  was  used.  The  con- 
ditions north  of  Cairo  in  the  Mississippi  Eiver  are  quite  different  from 
those  down  in  this  part  of  the  country.  Practice  has  demonstrated,  I 
believe,  that  such  contraction  works  have  been  successfully  made  and 
mnintained,  and  with  very  good  results,  north  of  Cairo.  But  experi- 
nents  made  south  of  Cairo  have  not  proved  successful  because  of  the 
mpossibility  of  maintaining  the  works.  They  perform  their  functions 
ill  right  as  long  as  they  remain  intact,  but  the  foundation  is  so  unsta- 
)le  down  here,  there  is  such  an  immense  dei)th  of  unstable  material  to 
>mld  upon,  that  the  forces  of  the  river  attacking  these  works  has 
nvariably  destroyed  them.  That  has  been  the  result  of  experiments 
nade. 

Q.  You  say  you  can  not  use  these  portable  jetties  south  of  Cairo? — 
A.  Oil,  yes;  you  can  use  portable  jetties,  I  have  no  doubt — that  is, 
portable  wing  dams,  they  are  called.  They  would  serve  temporary 
purposes. 

Q.  Temporary  only  I — A.  Temporary  only. 

Mr.  Catohings.  To  give  a  low- water  channel! 

The  Witness.  Exactly;  to  give  a  low-water  channel.  A  great  deal 
of  the  matter  we  have  been  discussing  I  have  embodied  in  this  paper 
[referring  to  a  paper]. 

Examined  by  Mr.  Bebby: 

Q.  Is  it  your  opinion,  from  your  knowledge  of  the  river,  that  if  sub- 
stantial levees,  properly  constructed,  18  feet  high,  from  Cairo  to  the 
^ulf,  were  made,  that  it  would  contine  (barring  accidents  of  course 
low  and  then)  any  quantity  of  water  that  has  heretofore  passed  down 
he  river  ? — A.  Well,  Senator,  I  could  only  answer  that  question  as  appli- 
^ble  to  the  part  of  the  river  that  I  am  familiar  with.  I  think  that  is 
fue  as  to  the  river  from  Cairo  to  the  lower  limits  of  my  levee  district. 
Udeed,  I  believe  that  taking  the  whole  distance  to  Cairo,  that  maxi- 
mum would  be  diminished  materially. 

Q.  It^  would  be  higher  than  would  be  necessary  f — A.  Higher  than 
ecessary. 

Mr.  Nelson.  As  you  go  up,  the  height  would  be  less. 

Q.  But  you  are  very  clearly  of  the  opinion  that  it  is  x>o8slble  to  con- 
ne  by  levees  any  floods  that  we  have  had  in  the  past  I — ^A.  I  haven't 
dy  doubt  about  it  at  all,  sir. 

Examined  by  Mr.  Catchings  : 

Q.  When  you  say  contraction  works  are  not  adaptable  to  the  general 
nprovement  of  the  river,  I  understand  you  merely  mean  that  they  are 
ot  adaptable  for  use  in  all  the  bends  as  a  part  of  the  general  system. — 
L.  That  is  what  I  mean;  yes,  sir. 
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Q.  But  suppose  you  had  a  place  where  tlie  river  was  unduly  ^de 
aud  filled  with  tow-heads  and  islands,  where  there  were  various  chan- 
nels, and  you  wanted  to  shut  those  oli';  in  a  case  of  that  sort,  would 
you  not  put  in  these  contraction  works  or  silt  traps,  so  as  to  shut  off  the 
water  from  goiug  around  in  the  various  channels  among  the  tow-Leads 
and  islands  and  make  it  go  through  one  channel? — A.  Yes,  sir;  I  think 
that  lateral  channels  could  be  closed  in  that  way  so  as  to  reduce  the 
flow  to  one  channel. 

Q.  I  did  not  understand  that  you  would  object  to  tbem  under  those 
circumstances,  but  that  you  simply  did  not  regard  them  as  applicable 
to  the  general  treatment  of  tlie  various  bends. — ^A.  Well,  I  will  say 
this  upon  that  question,  that  the  subject  is  not  one  that  I  have  givea 
very  minute  attention  to.  I  only  know  in  general  that  the  river  com- 
mission made  experiments  in  that  sort  of  construction  and  abandoned 
it  because,  as  their  reports  show,  of  the  difficulty  of  maintaining  it.  1 
see  nothing  in  the  nature  of  things  why  subsidiary  channels  may  not 
be  entirely  closed  by  some  such  construction. 

Q.  Did  they  not  abandon  them  merely  as  a  means  of  concentrating  the 
water  so  as  to  narrow  the  width  of  the  river! — A.  Well,  they  aban- 
doned them  as  a  means  of  permanently  contracting  the  river.  That  is 
what  they  were  first  designed  foi*. 

Q.  But  they  never  did  abandon  them  where  it  was  necessary  (as  in 
the  case  I  have  cited)  to  shut  off  lateral  channels  and  concentrate  the 
water  into  one  channel? — A.  !No;  the  original  idea  was  to  I'educe  the 
river  permanently  to  a  uniform  width  of  about  3,000  feet,  and  these  con- 
traction works  were  designed  to  accomplish  that,  and  they  were  aban- 
doned as  an  agency  to  that  end. 

Q.  Both  because  of  the  difficulty  of  maintaining  them  aud  because 
it  accelerated  caving  opposite  themf — A.  Yes,  sir. 

Q.  But  they  did  pursne  the  use  of  them  at  Plum  Point  and  other 
points  where  it  w;is  necessary  to  shut  off  lateral  channels? — A.  Yes, 
sir;  and  I  have  no  doubt  they  can  be  applied  very  usefully  in  that  way. 

The  witness  then  read  the  following  paper: 

Olaeksdale,  Miss.,  February  1,  189S. 

Mr.  Chairman  and  Gentlemen  of  the  Committee  :  The  subject 
of  investigation  with  which  your  committee  is  charged  is  one  whicli 
must  necessarily  cover  a  wide  field  of  inquiry.  Assuming  that  yon  are 
willing  to  hear  some  expressions  from  myself  on  the  questions  involved, 
I  will  ask  your  indulgence  while  1  make  a  brief  resume  of  the  opera- 
tions and  policy  of  the  Federal  Government  in  its  relations  to  the  work 
of  Mississippi  River  improvement. 

The  act  of  Congress  providing  for  the  appointment  of  a  conmiissioni 
composed  of  eminent  and  skillful  engineers  from  both  military  aud  civil 
lite,  with  an  able  lawyer  to  assist  in  their  deliberations,  was  the  first 
step  taken,  the  wisdom  of  which  is  commended  by  all  sensible^people? 
as  well  as  is  the  selection  of  those  gentlemen  who  comix>se  the  persoa- 
nel  of  that  body. 

The  task  imposed  upon  the  Mississippi  River  Commission  was  to  make 
a  thorough  study  of  the  problem  placed  in  their  hands,  by  experiment 
aud  otherwise,  and  to  determine  what  measures  were  praeticable  and 
expedient  to  be  taken  for  the  regulation  and  control  of  the  Mississippi 
River  in  the  interests  of  navigation  and  commerce.  By  later  legisla; 
tion,  the  protection  of  the  alluvial  lands  adjacent  to  the  Mississippi 
River  by  the  construction  and  maintenance  of  levees  has  been  recog- 
nized by  the  Federal  Government  as  belonging  to  the  duties  of  tbe 
river  commission. 
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The  river  commission,  by  a  thorough  and  exhaustive  study  of  the 
enbject,  based  upon  careful  and  accurate  surveys  and  measurements, 
liave  acquired  all  the  theoretic  information  that  is  obtainable  concern- 
ing the  matters  under  consideration. 

In  the  field  of  practical  experiment  they  be^an  with  the  proposition 
that  the  work  before  them  consisted  of  three  essential  features,  to  wit: 
The  contraction  of  the  16 w- water  channel  "by  means  of  dike  work;  the 
i-evetment  of  the  caving  banks  in  the  vicinity  of  these  works  for  the 
protection  of  same,  and  the  building  of  levees  to  confine  the  flood  water 
to  the  channel  of  the  river. 

The  relative  importance  of  the  three  divisions  of  work  was  held  to 
be  in  the  order  in  which  they  are  named  above. 

Afcer  several  years  of  experiment,  the  contraction  work  feature  was 
abandoned  as  impracticable  because  of  the  instability  of  the  works 
themselves,  though  their  intended  functions  were  well  performed  as 
long  as  the  dikes  could  be  maintained. 

It  had  then  developed  that  bank  revetment  was  of  the  first  impor- 
tance, and  the  levee  building  feature  came  second.  Further  experi- 
ments were  made  with  bank  revetment  as  a  means  of  protecting  caving 
banks. 

These  experiments  were  quite  successful  so  long  as  the  revetments 
held  together  and  resisted  the  attacks  of  the  current.  But  there  was, 
after  some  years  of  service,  a  good  deal  of  defection  and  failure,  arising 
&om  weakness  of  construction  or  exposure  to  flank  attack  from  isola- 
tion of  the  works. 

The  weakness  of  construction  was  due  partly  to  imperfect  informa- 
iion  at  that  stage  of  the  experiments,  and  partly  to  the  limitation  of 
iost  to  what  was  deemed  within  pennissible  figures. 

One  of  the  difficulties,  and  perhaps  the  greatest,  under  which  the 
commission  has  labored  in  the  course  of  their  work  has  been  that  these 
experiments  were  necessarily  made  on  a  large  scale  and  at  large  cost, 
and  that  in  the  nature  of  the  case  several  years  must  have  elapsed 
before  any  definite  conclusions  could  be  drawn  as  to  the  effects  of  any 
particular  experiment. 

The  works  were  submerged  beneath  a  great  depth  of  muddy  water, 
moving  in  violent  currents,  so  that  nothing  could  l)e  known  of  gradual 
eiK^achments  of  the  river  until  the  time  came  for  a  collapse  of  the 
Work. 

fievetments  have  held  with  apparent  permanence  fo  several  years, 
only  to  go  to  pieces  the  next.  These  revetment  works  have  been  made 
stronger  and  stronger,  with  added  knowledge  gained  by  experience, 
until  the  more  recent  methods  of  construction  are  believed,  with  good 
>"«ason,  to  possess  all  the  properties  of  durability  and  permanence. 

With  increased  eflBciency  of  the  revetment  work,  the  cost  has  grown 
^  about  two  and  one-half  times  the  first  estimates,  and  the  only  obstacle 
*B  the  way  of  further  progress  on  that  line  appears  to  be  the  question 
^^  cost,  the  expediency  of  the  expenditure  necessary  to  accomplish  the 
^ork  as  related  to  the  resultant  benefits  being  a  question  for  the  Con- 
gress to  determine. 

In  the  more  recent  operations  of  the  commission  more  attention  has 
^n  bestowed  upon  levee  constrnction  than  in  the  earlier  stages  of 
J^eir  work,  presumably  because  the  levee  feature,  being  an  essential 
lector  in  the  solution  of  the  general  problem,  it  was  found  that  every 
'oliar  expended  in  levee  construction  brought  certain  results  in  pal- 
^^ble  benefits  without  any  of  the  uncertainties  which  have  attended 
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efforts  in  other  directions.    This  can  not  be  regarded  otherwise  than 
as  highly  commendable  from  a  practical  point  of  view. 

Now,  if  you  will  permit  me  to  indulge  in  some  expressions  of  my 
individual  opinions  as  to  the  proper  course  to  be  pursued  in  further- 
ance of  the  accomplishment  of  the  general  purpose  in  view,  to  wit, 
the  regulation  and  control  of  the  Mississippi  Eiver  in  the  interests  of 
commerce  and  navigation,  I  Will  state  my  conclusions,  which  are  derived 
from  a  somewhat  intimate  knowledge  of  the  operations  of  the  Missis- 
sippi Elver  Commission  gained  from  their  official  reports  and  my  im- 
sonal  observations. 

I  will  here  take  the  liberty  to  remind  the  committee  that,  ^^  in  a  mul- 
titude of  counsel  is  safety,''  and  in  the  opinions  of  any  individaal  at 
least  one  idea  of  value  may  be  found  to  contribute  to  the  general  fand. 

If  I  may  be  pardoned  for  some  unavoidable  show  of  egotism,  I  will  say 
that  for  twenty  years  past  I  have  bestowed  a  good  deal  of  my  attention 
upon  the  subject  now  under  consideration  and  have  formed  somewhat 
decided  conclusions  upon  the  general  question  as  to  whether  the  Mis- 
sissippi Biver  can  be  controlled  and  regulated  to  subserve  the  par- 
poses  of  man  and  by  what  agencies  the  most  beneficial  results  can  be 
attained.  These  conclusions  are  based  upon  the  exhaustive  work  of  the 
river  commission  and  are,  I  believe,  in  general  accord  with  theconcla- 
sions  of  that  able  body  of  scientists.  I  assume  as  the  first  requisite 
that  the  channel  of  the  river  must  be  made  fixed  aiid  permanent— held 
in  one  position.  So  long  as  this  great  river  is  permitted  to  roam  at  will 
hither  and  thither  across  its  own  alluvial  valley  all  efforts  to  mitigate 
the  evils  of  shoal  navigation  and  overflow  must  be,  in  the  uatnre  of 
things,  only  temporizing  devices. 

The  first  requisite,  therefore,  to  a  complete  regulation  and  control  of 
the  Mississippi  Eiver  must  be  to  give  permanence  to  its  banks.  Other 
wise  all  efforts  to  restrain  overflow  by  building  levees  and  to  give  low- 
water  navigation  by  means  of  dredges  or  other  devices  must  be  mere 
temporizing  measures,  requiring  continued  renewals,  because  without 
permanent  banks  levees  will  cave  into  the  river  and  must  be  renewed, 
and  channels  will  fill  up  aiid  must  be  dredged  anew  with  each  recarring 
low-water  season. 

When  levees  cave  into  the  river  new  lines  must  be  built  upon  on 
lower  ground,  because  the  slope  of  the  land  recedes  from  the  riief 
banks ;  and  lakes  and  bayou  channels  must  be  encountered,  thus  greatly 
increasing  the  cost  of  maintaining  levee  lines  intact  along  sliiftinj^ 
river  banks.  Likewise,  low-water  channels  for  navigation,  procured 
by  means  of  dredges  or  other  devices,  must  be  renewed  every  year 
when  the  channel  is  continually  shifting  its  position. 

My  conclusion  is  that  without  permanent  bank  protection  sod 
stability  given  to  the  position  of  the  channel  there  will  be  a  neverend 
ing  shifting  of  river  banks  and  steamboat  channels,  a  perpetual  cavlDg 
in,  and  renewal  of  levee  lines  on  more  expensive  and  difficult  locatiopis 
and  an  endless  expenditure  of  energy  to  remove  obstacles  to  navigation 
at  low-water  periods,  which  must  be  reenacted  with  each  recurrent  low- 
water  season. 

To  this  larger  enterprise  it  has  been  objected  (1)  that  the  cost 
will  be  too  great  and  (2)  that  too  much  time  will  be  required  for  its 
acconi  plish  men  t. 

To  the  first  objection  it  may  be  said  that  the  total  cost  of  protecting 
all  caving  banks  below  Cairo  has  been  estimated  at  $63,000,000  to 
$100,000,000.  Accepting  the  larger  estimate,  the  question  to  be  con- 
sidered   by  the  Congress  in   its  economical   aspect   is  whether  thft 
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mltant  benefits  of  giving  x>^nnanence  to  the  channel  of  the  Missis- 
)pi  River,  to  the  vast  interests  concerned,  will  justify  the  necessary 
tlay;  to  which  proposition  I  believe  anyone  conversant  with  the 
bject  will  give  an  affirmative  answer. 

To  the  second  objection  it  may  be  answered  that  the  estimate  of  the 
le  necessary  to  be  consumed  in  the  work  (forty  years  from  Cairo  to 
cksburg)  is  based  upon  the  fact  that  the  supply  of  willow  brush 
)wing  on  the  bars  along  the  river,  which  are  available  for  such  work, 
sufficient  for  only  10  or  15  miles  of  bank  revetment  a  year.  But  I 
nk  it  will  not  require  a  great  strain  upon  the  ingenuity  of  the  engi- 
?r8  in  charge  of  the  works  to  enable  them  to  utilize  the  branches  of 
)  myriads  of  forest  trees  that  grow  on  the  ground  adjacent  to  the 
er  banks  in  many  localities.  * 

n  any  case,  however,  if  it  is  conceded  that  the  work  is  desirable  to 
accomplished  and  would  be  a  profitable  expenditure  of  the  nation's 
ney,  and  if  forty  years  will  be  required  to  accomplish  it,  then  I  say 
it  the  sooner  it  is  begun  the  better,  beginning  at  Cairo  and  proceed- 
:  downstream,  with  work  perfected  as  it  progresses.  I  believe,  how- 
;r,  that  materials  can  be  found  and  utilized  for  accomplishing  say 
^tenth  of  the  whole  distance  per  year;  and  that  an  annual  appro- 
ation  of  $10,000,000  per  annum  for  ten  years  will  be  ample  for  the 
rpose. 

Vhile  Congressmen  may  look  askance  at  these  figures,  it  should  be 
lie  in  mind  that  the  importance  and  value  of  the  enterprise  are  more 
,n  commensurate  with  the  estimated  cost;  and  that  the  welfare  and 
►si>erity  of  many  millions  of  people  are  directly  and  indirectly  con- 
ned in  it. 

n  the  meantime  the  levee  systems,  which  have  been  making  rapid 
ides  toward  perfection  during  the  past  few  years  under  the  com- 
led  efforts  of  the  local  levee  organizations  and  the  Mississippi  Biver 
mmission,  should  be  pushed  to  speedy  completion ;  and  immediate 
ief  to  the  navigation  interests  should  be  given  by  means  of  dredge 
atb  or  other  suitable  agency,  as  experiment  may  develop  that  which 
most  efficient. 

Furthermore,  I  would  say,  that  if  the  present  time  is  deemed  iuop- 
rtune  for  pressing  upon  the  attention  of  the  Congress  the  matter  of 
iking  provision  for  the  permanent  work  of  regulating  the  Mississippi 
ver,  I  should  only  plead  for  keeping  alive  that  ultimate  purpose,  to 
'i>rovided  for  after  the  accomplishment  of  the  work  of  perfecting  the 
tree  systems,  and  affording  immediate  relief  to  the  necessities  of  the 
ivigation  interests. 

It  is  my  own  conviction  that,  while  immediate  restraint  of  the  fioods, 
rough  the  agency  of  levees,  and  the  immediate  relief  of  navigation 
^  means  of  temporary  low-water  cliannels  are  pressing  necessities, 
it  in  the  ultimate  solution  of  the  problem  permanence  of  the  river 
inks  is  a  sine  qua  non,  and  I  believe  will  in  the  end  accomplish  both 
the  purposes  above  mentioned.  This  belief  is  based  upon  these  con- 
lerations:  The  Mississippi  liiver,  throughout  its  length,  or  that  por- 
•n  under  our  consideration,  consists  largely  of  a  succession  of  reversed 
nds  in  serpentine  form. 

These  bends  all  have  deep  water  and  caving  banks  on  the  concave 
les.  Between  the  bends,  at  the  points  of  reversion  of  the  current, 
vays  occurs  an  expanse  of  wide  and  shoal  water,  what  the  pilots  call 
.  crossing.'^ 

These  shoal  places  constitute  a  series  of  submerged  dams  and  aff9rd 
3  obstructions  to  low-water  navigation.    When  the  river  is  at  flood, 
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usually  very  active  caving  of  the  concave  bank  goes  on  in  each  of  these 
bends,  which  loads  up  the  river  wat^r  with  a  vast  quantity  of  silt,  all 
it  can  carry.  Some  material  is  taken  up  in  the  pools  by  vertical  scour, 
but  by  far  the  greater  part  by  lateral  caving.  This  load  of  material 
has  to  be  carried  up  to  the  summit  of  a  submerged  ^^hilP  at  the  next 
"crossing,'^  where  the  bulk  of  it  is  deposited  for  lack  of  sufficient  cur- 
rent energy  to  carry  it  forward.  This  process  is  enacted  at  each  suc- 
cessive <^  crossing,"  with  the  result  that  the  shoal  places  are  built  up  as 
the  river  rises.  When  the  flood  subsides  the  water  is  no  longer  sur- 
charged with  such  material,  and  the  increased  slope  on  these  bars,  due 
to  the  obstruction  they  present  to  the  flow  of  the  river,  causes  their 
crests  to  be  carried  forward  into  the  next  pools  below.  So  that  there 
is  an  oscillation  in  the  relative  elevation  of  the  shoals,  as  the  river  rises 
and  then  recedes. 

Now,  with  permanent  banks,  and  no  caving,  the  material  which  is 
taken  up  in  the  bends  and  deposited  on  the  bars  will  be  reduced  to 
that  afforded  by  vertical  scour  alone,  which  constitutes  a  small  per- 
centage of  that  which  is  derived  from  lateral  scour.  The  result  must 
be,  as  it  appears  to  my  comprehension,  that  the  bars  will  not  build  up 
as  the  river  rises,  because  of  lack  of  material  by  which  they  are  « 
raised.  On  the  contrary,  the  current,  having  all  the  energy  incident  to 
a  flood  stage,  and  comparatively  little  burden  to  carry,  should  scour 
off  the  crests  of  the  bars  at  the  reversionary  points  between  bends, 
carrying  the  material  to  the  next  pools  below  and  permanently  dee|)en- 
ingthe  water  on  the  "crossings.^  Since  the  voiding  capacity  of  the 
channel  is  limited  by  the  depths  of  the  shoal  places,  a  permaDcnt 
increase  of  those  depths  should  increase  that  capacity,  with  the  result 
ant  of  lowering  the  flood  plane  and  relieving  to  that  extent  the  strain 
on  the  levees 

But  further:  The  tendency  to  deepen  the  water  on  the  shoal  reaches 
by  carrying  their  crests  into  the  deep  pools  below,  should  result  io  a 
gradual  approach  to  uniformity  in  depth  of  the  channel  and  a  realiza- 
tion of  the  dream  of  deep-water  navigation  at  all  times,  from  the  Gulf 
to  the  head  of  the  alluvial  basin. 

With  regard  to  the  levee  problem,  per  se,  and  the  feasibility  of 
restraining  the  floods  through  this  means,  to  the  apprehension  of  an 
engineer  it  resolves  itself  into  the  simple  aphorism,  "enough  dirt  in  the 
right  place;  "  in  other  words,  it  is  a  mere  question  of  dollars  and  cents. 

The  work  of  levee  building,  going  back  to  its  primitive  stages,  holds 
a  very  unique  place  in  engineering  annals.  In  every  other  department 
of  practical  engineering  there  is  a  definite  purpose  to  be  accomplished, 
the  means  for  which  can  be  measured  and  definitely  ascertained  befoie 
the  work  is  undertaken.  But  levee  building  on  the  Mississippi  Kiver 
began  a  hundred  years  ago,  with  the  instinctive  efforts  of  individuals 
to  protect  themselves,  much  as  a  man  who  raises  his  hands  to  protect 
his  face  from  the  stroke  of  a  switch  as  he  rides  through  the  woods 
behind  a  conii)anion. 

From  such  a  beginning  gradually  developed  levee  systems,  with  very 
faulty  locations  and  the  crudest  sort  of  construction.  It  was  not  until 
some  dozen  years  ago  that  local  levee  organizations,  stimulated  by  the 
encouragement  of  Government  aid,  began  to  treat  the  subject  of  levee 
building  as  a  question  of  engineering  science,  to  be  conducted  upon 
sound  engineering  principles.  Prior  to  that  era,  all  efforts  at  levee 
building  were  confined  to  the  task  of  piling  up  dirt  in  the  cheapest  pos- 
sible manner,  so  as,  if  possible  with  the  inadequate  means  available,  to 
keep  the  structure  above  the  local  high-water  mark.    The  whole  sys- 
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Q  a  basis  of  temporizing  work,  as  levees  were  expected  to 
into  the  river,  the  means  at  hand  being  insafficient  to  attempt 
Ike  permanent  locations  or  perfect  methods  of  construction, 
>n  being  paid  to  foundations,  or  the  removal  of  stumps,  logs, 
perishable  matter  from  the  base  of  the  levees.    The  result 

very  undesirable  legacy  to  the  levee  engineers  of  more  re- 
of  a  system  of  levees  on  very  faulty  locations,  full  of  intrinsic 
)ns,  which  must  perforce,  for  lack  of  sufficient  pecuniary  re- 
come,  or  rather  continue  to  be,  the  nucleus  upon  which  mod- 
ystems  are  built. 

3en  my  own  effort  to  eliminate  these  imperfections  as  far  as 
herever  they  could  be  detected,  but  without  entire  success, 
the  only  crevasse  which  occurred  in  my  district  during  the 
dood,  due  to  a  concealed  defect  in  an  old  levee.  But  I  have 
bo  my  old  levees  very  extensively,  and  rely  largely  upon  a 
K)nderance  of  new  material  placed  uix)u  old  levees,  which 
a  small  proportion  of  the  completed  levee,  to  counteract  any 
L  weaknesses  in  the  original  structure, 
emeal  system  of  construction,  resulting  in  a  heterogeneous 
consisting  of  many  successive  enlargements  upon  the  original 
1  due  to  insufficient  means  to  meet  the  requirements,  have 
1  the  great  source  of  embarrassment  to  levee  engineers. 
5  task  of  anticipating  increased  flood  elevations,  arising  from 
onditions  due  to  continued  extensions  of  levee  lines,  so  as  to 
ely  exclude  reservoir  spaces  from  the  reception  of  a  portion 
lumc,  has  baffled  the  ingenuity  of  the  wisest  engineers,  and 
jen  compelled  to  be  taught,  mainly  by  experience,  when  expe- 
nt  disaster. 

svever,  has  not  been  so  much  the  result  of  want  of  foresight 
it  of  means  to  meet  the  dangers,  for  we  all  anticipated  phe- 
X)d  heights  last  spring  from  recent  levee  extensions,  although 

surprised  by  the  remarkable  elevations  attained  by  the  high 

mate  extreme  elevation  of  the  flood  plane  can  not  be  accu- 
rtained  until  the  entire  volume  of  some  great  flood  shall  be 
etween  levee  lines.  But  so  great  advances  toward  that  con- 
have  been  made  within  the  past  few  years  that  we  can  now 
ith  much  more  confidence  than  ever  before  the  approximate 
ovation  of  the  greatest  floods  that  maybe  reasonably  antici- 
er  such  conditions.  And,  in  conclusion,  I  can  only  repeat 
lole  problem  of  efficient  levee  systems  resolves  itself  into  the 
enough  dirt  in  the  right  place. 
T  respectftiUy, 

T.  G.  Dabney, 
Chief  Engineer^  Upper  Yazoo  DiMrict 

mined  by  Mr.  Nelson  : 

ber  from  your  paper  that  there  was  only  one  crevasse  in  your 

1897.    Is  that  correct! — A.  Yes,  sir,^ 

•e  was  that? — A.  It  was  48  miles  below  the  head  of  the 

it  a  very  serious  one? — A.  Yery;  probably  the  most  forinid- 
i  the  river, 

3 was  the  immediate  cause  of  it! — A.  There  was  undoubtedly 

I,  undetected  defect  in  the  old  structure.    The  nucleus  of  the 

was  a  levee  built  forty  or  fifty  years  ago,  at  a  time  when 

F ^21 
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levee  construction  was  in  its  crudest  state,  and  I  had  put  only  om 
enlargement  on  that  levee  on  one  side.  It  was  an  exceptionally  high 
levee  for  the  old  system,  and  during  the  high  water  of  last  year,  when 
it  was  1  foot  higher  than  that  levee,  it  was  kept  from  running  over  by 
topping  it  with  sacks.  Everything  seemed  to  be  in  good  conditiou 
there — good  shape.  No  danger  was  apprehended,  but  a  weakness 
developed  by  a  leak  issuing  from  the  levee  not  far  above  the  base,  at 
the  side  of  the  levee.  It  did  not  excite  very  much  attention ;  it  was 
suppressed  by  sacks  being  put  on  it.  Some  days  after,  another  leak 
developed  above  the  first  one,  higher  up  the  slope,  and  there  were  no 
hands  immediately  in  the  vicinity,  but  a  gentleman  who  told  me  about 
it  (Mr.  McKenzie)  was  there  and  saw  this  other  leak  break  out  He 
described  it  as  being  about  the  size  of  a  stove  plate.  He  called  a  negto 
who  was  within  hailing  distance,  and  they  two  laid  a  sack  on  it,  and 
went  to  get  another  sack  to  lay  on  it,  and,  as  they  put  that  on,  both 
sacks  went  out  of  sight,  and  in  a  little  while  it  broke  its  way  up  to  the 
crown  of  the  levee.  It  could  have  been  prevented  it'  anyone  had  been 
there  who  understood  how  to  treat  such  a  case;  it  would  not  have  beoi 
a  difficult  thing;  five  minutes  work  would  have  stopped  it. 

Q.  It  was  a  case  of  defective  leveeing,  not  of  too  low  a  levee  T— A. 
No,  sir;  defective  levee.  Now,  during  this  year,  in  that  vicinity,  wher- 
ever the  slope  of  the  original  structure  has  not  yet  been  covered  up,  I 
have  been  making  exploration  ditches  down  into  the  old  levee,  and  I 
have  found  dozens  of  large  stumps  that  were  buried  there  forty  yean 
ago,  underneath  the  old  levee. 

Q.  That  will  involve  the  reconstruction  of  that  levee? — ^A.  Yes.  I 
am  building  on  a  new  line.  I  can  illustrate  to  you  the  situation.  This 
is  on  thC'bank  of  what  is  known  as  Flower  Lake,  and  this  old  levee  was 
built  quite  close  to  that  bank,  as  was  the  custom  in  those  days.  This 
is  nearly  east  and  west  [drawing  a  sketch],  the  direction  of  the  levee 
there;  and  at  the  lower  end  of  this  lake  it  turns  about  at  right  angles. 
Now,  that  crevasse  occurred  in  that  way  [illustrating],  the  width  of  it 
being  2,068  feet.  And  there  was  a  wall  of  water  approximately  15  feet 
deep  against  the  levee  when  the  break  occurred,  so  you  can  imagine 
what  a  volume  passed  through  there.  I  am  constructing  a  new  levee 
more  than  half  a  mile  above  this  break,  because  this  crevasse  water 
washed  out  a  large  hole  behind  an  angle  of  the  levee  half  a  mile  above 
it,  and  there  was  another  hole  on  the  outside  there;  there  was  a  ran 
around  built  in  1884  around  the  old  1882  crevasse.  Now,  this  washed 
out  a  hole  immediately  behind,  which  obliged  me  to  go  higher  than 
that  to  restore  the  line.  So  I  have  located  a  line  in  that  shape  [draw- 
ing], which  runs  approximately  south  forty-five  west.  From  there  it 
goes  due  west  until  it  intersects  this  north  and  south  line.  I  want  to 
call  your  attention  to  the  fact  of  the  rather  herculean  task  that  I  have 
had  to  shoulder. 

The  quarantine  restrictions  last  fall  and  the  general  demoralization 
resulting  from  the  fear  of  yellow  fever,  paralyzed  all  effort  to  accompM 
anything  to  push  the  levee  work  during  that  i>eriod  of  the  fsU  when  it 
is  expected  the  great  bulk  of  it  will  be  done;  so  I  found  myself  at  the 
end  of  the  yellow-fever  period  with  350,000  yards  of  unfinished  work 
on  this  line  here,  with  an  absolute  opening  between  that  and  the  fifis* 
sissippiEiver;  nothing  could  prevent  the  water  from  going  through 
unless  this  350,000  yards  of  work  could  be  completed  in  time.  Well,  I 
had  to  take  the  matter  out  of  the  hands  of  the  contractor;  he  was 
utterly  unable  to  do  it,  and  no  outside  forces  were  available,  so  I  had 
to  rob  my  own  work  elsewhere,  wherever  it  would  best  bear  awaiting) 
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order  to  concentrate  my  forces  on  this  Flower  Lake  crevasse.  I 
sembled  a  very  large  force  there,  bat  the  rains  x)onred  down,  the 
»rm8  came  one  after  another,  and  it  looked  as  though  it  would  be 
ysically  impossible  to  finish  he  work  in  time.  However,  by  persist- 
t  e£fort8y  by  using  every  possible  means,  I  have  so  far  accomplished 
now  that  I  am  above  any  contingency  of  danger.  I  have  three- 
irths  of  the  levee  entirely  completed,  and  the  other  portion  is  now 
isiderably  higher  than  the  water  is  at  present  in  the  river,  and  the 
kter  has  just  about  reached  a  stand.  I  am  keeping  it  out  there  by  the 
I  of  a  protection  levee  built  hastily.  But  I  have  been  in  a  very  ner- 
08  frame  of  mind  for  a  good  many  weeks  on  account  of  that. 

Examined  by  Mr.  G Atohings  : 

$•  I  agree  with  you  entirely  that  as  an  ideal  system  for  controlling 

)  river  for  navigable  purposes  (and-  incidentally  also  as  a  means  of 

dventing  overflow  in  time)  it  is  desirable  to  revet  the  banks  so  as  to 

re  fixedness  to  the  channel.    The  cost  of  that  revetment  work,  I 

lieve  you  said,  was  estimated  at  about  $60,000,000  from  Cairo  to 

cksburg? — A.  Yes.    The  estimate  I  mademyself  was,  i:oughly,  about 

e  hundrod  millions  from  Oairo  to  the  mouth  of  the  Bed  Eiver.    Below 

3  mouth  of  the  Bed  Biver  there  is  no  revetment  needed.    My  impres- 

»n  is  that  a  hundred  million  is  a  maximum  estimate  from  Cairo  to  the 

luth  of  the  Bed  Biver. 

3.  Tou  put  it  at  sixty  millions  to  Yicksburg,  then.    The  commission 

s  estimated  that  it  would  cost  $18,000,000  to  $20,000,000  to  perfect 

B  levee  system  all  the  way  to  the  Gulf! — A.  Yes. 

Q.  What  would  you  say  would  be  the  annual  cost  (taking  into  con- 

leration  the  contingency  of  the  relocation  and  reconstruction  of 

rees^  of  maintaining  that  whole  system  after  completion! — A.  The 

nuai  cost  of  maintenance,  in  other  words  f 

Q.  Yes;  which  would  include  such  new  levees  as  might  have  to  be 

ilt. — ^A.  1  should  say  about  2  or  3  per  cent  of  the  original  cost, 

lounting  to  about  $1,000,000  annually. 

^.  How  much  has  been  the  annual  renewal  on  the  old  levee  line  for 

>  miles  t — ^A.  I  can  recall,  I  think,  about  how  much  new  levee  has 

en  built  since  my  connection  with  the  district,  approximately. 

^  I  mean  aftei^  you  had  once  got  your  line  fairly  well  estabhshed. — 

That  is  a  question  that  can  not  be  hastily  answered  without  being 
swered  in  a  haphazard  way.  I  can  go  through  my  rex)orts  and  look 
)  matter  up. 

tfsyor  Habbod.  Do  you  think  that  your  experience  or  the  experience 
any  engineer  in  the  past  would  be  a  fair  criterion  of  the  cost  of 
intaining  a  levee  system  after  it  had  been  completed  and  put  in 
arge  of  the  Government  f  Do  you  think  the  expense  of  that  kind  of 
kintenance  would  amount  to  as  much  as  it  has  in  the  past,  with  the 
Terences  of  location  and  perhaps  of  construction  t 
^.  Before  I  answer  your  question,  Major  Harrod,  I  want  to  say  a 
tie  more  in  reply  to  General  Catchings,  and  it  is  this :  That  the  annual 
lewals  of  levees  in  the  Upper  Yazoo  district  is  much  less  than  in  any 
tension  of  levee  below,  and  would  therefore  not  be  a  fair  standard 

which  to  judge  of  the  annual  cost  of  maintenance  below. 
Greneral  CATOHmas.  I  took  your  front  because  of  the  experience 
Ekt  you  have  acquired  in  levee  building.     Levees  are  now  better 
»ted  than  they  were  formerly,  are  they  notf    They  are  not  so  liable 
cave  into  the  river. 

4..  They  are  not  so  liable  to  cave.    The  caving  along  my  front  is 
ry  much  less  than  it  is  lower  down  the  river. 
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Q.  Is  it  Bot  a  fact  that  wherever  levees  are  located  now  they  are  pat 
at  a  much  farther  distance  from  the  river? — ^A.  I  think  so.  I  know 
they  are  in  my  district. 

Q.  That  has  been  the  testimony  we  have  had,  that  wherever  levees 
are  now  located  they  are  exempted  as  far  as  possible  irom  danger  by 
caving  into  the  river;  so,  as  time  goes  on,  there  would  be  less  and  less 
danger  from  that  cause! — A.  Yes,  sir. 

In  reply  to  Major  Harrod's  question,  I  answer  unhesitatingly  that  the 
annual  cost  of  maintenance  will  certainly  be  very  much  less  after  the 
systems  have  been  perfected. 

Q.  Suppose  that  the  Government  should  decline  absolutely  to  prose- 
cute the  work  of  revetment  as  a  general  system  of  improving  the  river, 
then  is  it  not  possible  to  accomplish  the  same  purpose  by  means  of 
levees  and  a  liberal  use  of  dredges;  that  is  to  say,  can  not  the  floods 
be  kept  out  by  levees,  and  the  river  made  to  supply  a  low- water  chan- 
nel for  navigable  purposes  by  dredging! — ^A.  I  think  so.  That  is  my 
opinion.  The  distinction  is  this,  as  I  see  it,  that  in  the  one  case  yon 
get  a  permanent  condition,  and  in  the  other  a  never-ending  system  of 
temporizing. 

Q.  But  a  low- water  channel  could  be  maintained  by  annual  dredging 
and  protection  could  be  afforded  by  levees,  and  the  Government  would 
be  likely  to  look  at  the  matter  from  the  standpoint  of  economy.  Now, 
I  want  to  ask  you  which  would  be  the  most  economical.  It  has  been 
estimated  by  the  commission  that  after  this  revetment  work  was  put  in 
it  would  cost  10  per  cent  to  maintain  it;  so  that  if  you  had  your  revet- 
ment work  constructed  to  Vicksburg  (and  it  would  probably  cost  more 
than  the  estimate  before  you  got  through  with  it — that  has  been  the 
experience  of  the  Government)  it  would  still  cost  $6,000,000  a  year  to 
maintain  that  revetment,  and  you  probably  would  still  have  to  maintain 
a  very  considerable  levee  system,  would  you  not,  at  least  for  a  good 
many  years! — A.  Yes,  sir. 

Q.  Would  it  not  be  infinitely  more  economical  for  the  Government  to 
build  these  levees  and  be  done  with  it,  and  incur  such  necessary  expense 
as  might  come  from  caving  banks,  and  improve  the  low- water  navip 
tion  by  the  operation  of  dredges? — A.  I  would  like  to  say  this:  With 
the  system  of  indefinite  temporizing  that  you  have  described,  I  am  not 
prepared  to  say  to  what  ultimate  conditions  that  may  lead.  An  indefi- 
nite extension  of  the  temporizing  system  may  ultimately  lead  to  some 
very  undesirable  situations.  That  is  a  pretty  deep  question  and  it 
requires  a  great  deal  of  consideration,  I  think,  before  prononnciug 
definitely  upon  it. 

Q.  I  have  before  me  the  statement  of  the  commission  that  it  woald 
cost  from  $60,000,000  to  $70,000,000  to  revet  the  banks  irom  Cairo  to 
Vicksburg,  and  that  the  annual  cost  of  maintenance  would  be  fiom 
$6,000,000  to  $7,000,000.  Now,  would  not  that  very  extensive  amonnt 
for  maintaining  the  revetments  be  practically  sufficient  in  itself,  so  far 
as  you  can  now  tell,  to  maintain  a  levee  system,  after  once  completed, 
and  to  operate  the  dredge  boats! — A.  Very  probably  so.  Others  are 
more  familiar  with  those  figures  than  I  am,  but  I  will  say  this:  The 
estimate  of  the  cost  of  maintaining  the  revetment,  if  it  were  once  accom- 
plished, I  take  it,  must  be  in  the  nature  of  pure  guesswork.  I  do  not 
think  there  is  any  data  upon  which  to  base  any  such  estimate  with  any 
confidence.    It  may  be  that  it  would  not  require  anything  to  maintain  it 

Q.  Well,  it  would  hardly  be  that.  The  nature  of  the  structures  them- 
selves indicate  that  there  would  be  some  deterioration. 

Mr.  Vest.  What  did  I  understand  you  to  state  was  the  amount  of 
the  levee  tax  now  in  your  district! 
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^e  have  been  collecting  from  $210,000  to  $310,000,  or  thereabouts, 
ear.  I  think  this  year  we  will  get  $300,000.  Eeplying  in  a  gen- 
ay  to  your  questioning,  I  do  not  think  that  engineers  generally 
approve  a  system  which  looks  forward  to  a  never-ending  tem- 
ig  as  a  substitute  for  making  a  completed  system,  whatever  it 
be. 

5ut  1  am  talking  about  the  cost  of  it  now.  Of  course,  everybody 
Dcede  that  no  matter  what  work  you  undertake  in  this  life  it  would 
ter,  if  you  had  the  means,  to  complete  it  in  the  most  approved 
1.  But  even  with  your  revetment  system,  after  it  is  completed, 
the  estimate  of  the  commission  (because  that  is  the  best  we 
there  is  a  perpetual  charge  of  six  or  seven  millions  annually  to 
iin  it. — A.  1  do  not  admit  that,  General. 

Yell,  assume  that,  because  that  is  the  best  estimate  we  have  got. 
hen,  after  you  have  built  your  levees  at  a  cost  of  eighteen  or 
r  millions  more,  is  it  not  likely  that  it  would  cost  no  more  than 
seven  million  annually  to  maintain  those  levees  and  at  the  same 
>  operate  the  dredge  boats f — ^A.  I  think  possibly  you  are  correct 
that.  But  in  the  meantime,  what  is  the  river  doing  f  It  is  destroy- 
>usands  of  acres  of  land  which  can  never  be  reclaimed  under  that 
'  a  system;  it  is  keeping  the  matter  in  a  continual  state  of  unrest 
dicision,  and  the  necessity  of  renewing  levee  lines  further  back. 
that  is  a  thing  that  is  very  undesirable  to  contemplate,  I  think. 
vhile  I  do  not  suppose  the  Federal  Government  is  now  in  a  frame 
d  to  undertake  the  larger  enterprise  that  I  have  described,  what 
ying  to  plead  for  is  not  a  definite  abandonment  of  it ;  simply  to  keep 
3  until  a  future  time,  when  perhaps  the  Government  will  be  willing 
b.  Now,  I  agree  with  Colonel  Stickney,  that  it  would  be  very  wise. 
heranceof  that  general  improvement,  to  keep  some  experimental 
^oing  on  all  the  time  in  the  field  of  bank  protection,  even  if  no 
expenditure  was  made^nough  to  still  ftirther  develop  the  best 
of  accomplishing  the  purpose. 

Veil,  I  agree  with  all  you  have  said,  and  yet  I  will  ask  this  ques- 
rhich  you  can  answer  without  any  trouble) :  Is  it  not  possible, 
use  of  levees  and  the  use  of  dredge  boats,  to  protect,  the  Mis- 
d  Valley  from  the  floods  and  to  furnish  a  sufficient  navigable 
b1  for  steamboats? — A.  I  think  so.  So  far  as  protection  from 
is  concerned,  I  feel  quite  assured  of  the  fact.  Now,  I  am  not 
ed  of  the  latest  developments  in  the  dredging  experiments.  1 
t  speak  with  so  much  decision  upon  that  point.  I  believe,  though, 
hat  you  have  suggested  is  true;  that  those  two  things  can  be 
plished. 

Examined  by  Mr.  Vest  : 

Tou  are  familiar  with  the  public  sentiment  among  the  people  in 
evee  district.  How  would  the  people  in  your  levee  district,  as 
you  know,  regard  the  proposition  to  put  up  onehalf,  or  dollar 
lar,  with  the  Government,  to  raise  the  $18,000,000  to  build  these 

from  Cairo  to  Yicksburg! — A.  I  think,  sir,  that  the  people  of 
ree  district  would  very  cheerfully  agree  to  that  kind  of  an 
^ement. 
lave  you  any  data  as  to  the  amount  that  is  now  paid  each  year 

levee  districts  from  Cairo  to  Yicksburg!    You  say  in  j'our  dis- 
lis  about  $210,000,  as  I  understand! — A.  This  year  we  expect, 
id  before,  to  collect  about  $300,000. 
Yell,  say  $300,000  a  year,  then.    How  many  of  these  levee  dis- 
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tricts  are  there  betweeu  Cairo  and  Yicksbarg,  if  yoa  knowf — A.  lam 
woefully  deficient  in  information  about  any  other  district  thanmyowOf 
Senator. 

Q.  But  the  people  in  your  district  would  cheerfully  pay  one-half  if 
the  Government  would  pay  the  other! — ^A.  I  think  they  would  be  very 
glad  to  enter  into  such  an  arrangement.  I  am  not  sure  but  what  there 
are  some  weak  districts  that  might  not  be  able  to.  The  White  Biver 
Basin,  for  instance,  and  the  Lower  Arkansas,  have  not  enough  territory 
to  enable  them  to  carry  their  half  of  the  burden. 

Q.  Oolonel  Driver  stated  that  he  secured  the  passage  of  an  act  by  the 
Arkansas  legislature  last  winter,  or  at  its  last  session,  authorizing  bis 
levee  district  to  issue  bonds  for  $500,000,  provided  the  Government  put 
up  $750,000. — ^A.  I  think  I  heard  that  statement  made  before  the  river 
commission  by  representatives  of  that  district. 

Mr.  Bebby.  That  is  true.  But  your  district.  Major,  is  much  more 
able  to  pay  than  Colonel  Driver's  district. 

The  Witness.  I  presume  so,  sir. 

Q.  I  am  informed  by  my  constitutents  that  that  portion  of  the  St 
Francis  district  that  is  in  Missouri  has  paid  all  it  possibly  can  raise. 
It  is  not  a  rich  district. — A.  Perhaps  I  might  suggest  that  the  profM)- 
sition  suggested  by  you,  of  the  burden  being  equally  divided  between 
the  Government  and  the  local  interests,!  think  would  not  be  applicable 
to  those  weak  levee  districts.  I  do  not  think  they  could  carry  their  half 
of  the  burden.  They  have  a  very  limited  area  as  compared  with  the 
extent  of  their  levee  frontage.  Desha  and  Chicot  countjes  in  Arkan- 
sas have  a  very  extensive  frontage. 

Q.  They  are  rich  counties,  though! — A.  Well,  in  the  aggregate  I  do 
not  know.  There  is  a  good  deal  of  low  land  there  that  is  unavailable 
for  use.  And  then  the  White  Biver  Basin  has  a  small  territory  with  ft 
long  frontage,  and  the  St.  Francis  is  largely  undeveloped. 

Mr.  Bebby.  Chicot  and  Desha  are  included  with  certain  counties  in 
Louisiana  to  make  up  the  district,  are  they  not! 

A.  Yes,  sir. 

Q.  They  do  not  make  a  district  by  themselves! — A.  Ko;  I  believe 
Louisiana  has  contributed  a  great  deal  toward  the  maintenance  of  the 
levees  on  the  front  of  the  Lower  Arkansas. 

Q.  Building  what  is  called  the  Tensas  district,  there! — A.  Yes,  sir. 

Examined  by  Mr.  Vest  : 

Q.  As  I  understand  your  testimony,  it  amounts  to  this :  That  unless 
we  can  raise  the  large  amount  of  $100,000,000  for  revetment,  the  best 
we  can  do  is  to  make  an  appropriation  of  $18,000,000  for  a  tentative 
purpose;  that  is  about  the  meaning  of  your  testimony! — A.  Yes,  sir. 

Q.  I  understand  you  to  state  that  the  $18,000,000  necessary  to  baild 
these  levees  is  simply  a  tentative  expenditure — that  is  to  say,  that  it  is 
temporary,  and  we  must  at  last  rely  ujion  revetment;  that  if  we  put  up 
these  levees  (that  wiU  cost,  according  to  the  estimate,  $18,000,000)  it 
involves  a  continual  expenditure  to  keep  them  up,  and  at  last  you  have 
got  to  resort  to  revetment! — ^A.  I  think  that  is  putting  it  a  little 
strongly.  Senator  Vest.  There  is  no  doubt  of  the  fact  that  you  ftt« 
right  to  this  extent,  according  to  my  views,  that  after  building  those 
levees  at  that  cost,  after  perfecting  them  so  they  accomplish  the  puf* 
pose  in  view,  if  the  banks  are  permitted  to  continue  to  cave,  there  wiU 
from  time  to  time  (I  can  not  say  at  what  intervals)  be  a  loss  of  a  portion 
of  the  levee  line  that  would  have  to  be  restored. 

Mr.  Nelson.  It  is  only  to  that  extent  that  you  consider  it  tentative! 
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Tie  Witness.  Well,  I  think  tentative  is  the  wrong  word  to  apply. 
It.  Vest.  Well,  what  word  would  you  use! 

^he  Witness.  I  do  not  think  it  is  tentative,  because  we  can  autici- 
e  with  considerable  certainty  what  is  going  to  occur. 

Examined  by  Mr.  C atghings  : 

I.  I  understand  you  to  mean  this:  That  after  the  levees  are  built 
y  are  not  there  to  stay  forever,  as  you  build  tliem,  but  owing  to  exi- 
icies,  such  as  caving  banks,  there  will  necessarily  be,  from  time  to 
e,  some  relocations  and  renewals! — ^A.  Exactly. 
I.  And  you  are  unable  now  to  estimate  exactly  what  that  would  be  f — 
Yes,  sir. 

I.  I  wish  you  would  try  and  form  dome  estimate.  It  is  desirable  that 
have  a  statement  ux)on  that. — A.  It  is  not  only  desirable  and  impor- 
t,  but  requires  careful  consideration.  Xow,  I  should  like  to  talk  with 
confreres,  Major  Starling  and  others,  who  have  some  familiarity 
h  its  history,  and  make  up  a  careful  statement. 
I.  Of  course,  if  the  idea  should  get  around  that  after  you  had 
►ended  $18,000,000  on  top  of  $28,000,000  or  $29,000,000  that  already 
^e  been  expended  for  levees,  which  would  be  something  like  a  total 
t  of  $46,000,000— if,  after  you  have  expended  $46,000,000  in  levees, 
I  they  only  last  for  a  few  years,  and  you  have  to  spend  $46,000,000 
pe,  of  course  nobody  would  entertain  that  proposition;  but  if  it 
uld  turn  out  that  you  would  only  have  to  spend  a  million  a  year,  or 
haps  a  little  more,  to  maintain  those  levees  costing  $46,000,000,  that 
aid  be  a  very  different  proposition. 

Examined  by  Mr.  Nelson  : 

I,  Can  you  not  put  that  proposition  in  this  light:  That  the  revet- 
nt  work,  from  your  standpoint,  is  needed  as  a  supplement  to  the 
ees  to  prevent  the  banks  caving  and  undermining  the  levees  that 
I  build;  isn't  that  it? — ^A.  Well,  just  the  reverse  of  that.    I  regard 

levees  as  a  supplement  to  bank  revetment. 

}.  Well,  take  my  view  of  the  case  for  the  time  being,  that  the  revet- 
nt  work  in  the  curves  of  the  river  is  to  prevent  the  levees  being 
lermined  and  destroyed.  Assuming  that  to  be  the  case,  then,  does 
)  the  question,  from  a  pecuniary  standpoint,  resolve  itself  into  this, 
to  whether  it  is  more  expensive  to  maintain  that  levee  by  that 
)ensive  revetment  work,  which  costs  $30  a  foot,  or  to  maintain  it  by 
•  construction  of  a  newer  levee  within  the  leveed  portion?  Does  it 
;  resolve  itself  into  that  proposition  ? — A.  Undoubtedly. 
J.  And  before  you  could  fairly  compare  the  two  methods,  that  con- 
cration  ought  to  be  given  due  weight.  Now,  if,  after  a  careful  esti- 
te,  it  should  turn  out  that  it  would  be  cheaper  to  run  the  risk  of 
ring  your  levees  undermined  at  these  curves,  and  curing  the  defect 
constructing  new  inner  levees,  than  by  building  the  revetment  work, 
ft  mere  matter  of  dollars  and  cents,  the  building  of  the  new  levees 
aid  be  best,  would  it  not? — A.  Undoubtedly,  sir. 
}.  And,  therefore,  you  should  compare  the  cost  of  the  two  systems 
the  way  of  maintaining  a  levee  constructed,  should  you  not? — A. 
8,  sir.  If  the  protection  from  overflow  is  the  prominent  or  only 
ect  under  consideration,  I  should  unhesitatingly  say  that  it  is  cheaper 
mild  new  levees  than  to  protect  caving  banks. 
Ir.  Gallingbe.  But  must  you  not  keep  in  view  the  navigability  oi' 

stream  -constantly  ? 
L.  Certainly. 
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Examined  by  Mr.  Bsbbt: 

Q.  1  understand  you  to  mean  the  levees  (if  we  are  not  to  abandon  the 
country  altogfether)  are  a  necessity  to  prevent  the  overflows,  in  any 
event? — A.  Yes,  sir. 

Q.  But  3'ou  think,  in  order  to  keep  the  river  in  a  permanent  channel 
and  prevent  banks  from  caving,  and  the  rebuilding  of  a  portion  of  the 
levees  from  time  to  time,  that  tlie  revetment  would  be  the  ideal  thing, 
and  a  necessity  to  prevent  any  bank  caving  and  to  improve  the chau 
nel,  in  order  to  keep  the  river  in  the  same  channel? — A.  Yes,  sir;  that 
is  true. 

Q.  In  other  words,  abandoning  the  levee  system  altogether  would  be 
to  abandon  the  country,  would  it  not  f — ^A.  It  would,  sir.  Now,  I  have 
stated  repeatedly  that  I  regard  the  speedy  completion  of  the  levee  sys 
tern  as  a  pressing  necessity.  I  think  that  disposes  of  that  part  of  the 
subject.  But  I  am  endeavoring  to  take  a  much  larger  view  of  the  wliole 
subject  than  that  which  has  to  do  simply  with  the  protection  of  the 
country  from  overflow,  or  aflbrding  temporary  relief  to  the  navigation 
interests.  I  am  trying  to  look  forward  to  a  time  when  we  will  have 
mastered  the  Mississippi  Kiver — reduced  it  to  control — and  the  neces 
sary  step  in  such  a  proceeding  is  to  give  permanence  to  its  position. 
Now,  for  all  present  purposes  my  own  views  are  that  the  Government 
ought  to  take  such  steps  as  it  is  willing  to  aid  in  or  to  accomplish  by 
their  own  efforts  the  completion  of  the  levee  syst-eni  as  speedily  as 
possible,  and  giving  relief  to  the  navigation  interests  as  speedily  nsiMS* 
sible  by  any  temporizing  devices  that  are  available,  and  in  the  mean- 
time to  keep  alive  the  ultimate  purpose  of  absolutely  controlling  the 
Mississippi  Eiver,  and  to  that  end  continue  some  work  towsvrd  develop- 
ing the  proper  methods  and  processes. 

Examined  by  Mr.  C atchings  : 

Q.  And  when  you  spoke  of  the  levee  system  being  a  mere  temporary 
affair  in  the  absence  of  revetment,  you  did  not  mean  that  the  whole 
levee  system  would  have  to  be  renewed  from  time  to  timef — A.  General 
Catchings,  the  instinctive  feeling  in  my  mind  was  that  I  was  address- 
ing myself  to  people  who  knew  as  much  about  levees  as  I  do  myself, 
which  would  preclude  the  idea  that  you  have  suggested — ^that  it  is 
merely  a  temporizing  arrangement.  Everyone  at  all  conversaut  ^nth 
the  subject  would  know  that  the  process  of  destruction  of  portions  of 
thelevee  line  would  be  a  very  slow  one ;  that  portions  would  be  destroyed! 
only  at  considerable  intervals;  and  only  from  a  more  comprehensive 
view  of  the  whole  problem  could  it  be  denoipinated  a  temporizing 
system. 

Examined  by  Mr.  Nelson: 

Q.  Here  is  the  river,  say,  and  here  is  a  caving  bend  in  the  river. 
Here  is  your  new  levee  constructed  as  you  want  it  .under  your  new 
plan  [illustrating].  That  new  levee,  we  will  say,  is  threatened  by  the 
caving  of  the  bank.  Now  there  are  two  ways  to  remedy  that;  one  is 
by  building  revetments  and  stopping  the  erosion  of  the  bank,  the 
undermining  of  it,  the  other  is  to  let  that  erosion  go  on  and  constmct 
an  inner  levee,  is  it  not! — A.  Yes. 

Q.  Now,  then,  in  determining  the  question  as  respects  the  maintenance 
of  levees,  is  it  not  a  question  of  dollars  and  cents  as  to  which  is  the 
cheai)est  (in  the  case  I  have  supposed) — building  this  revetment  for  the 
purpose  of  protecting  your  levees,  or  building  this  new  inner  leveet— 
A.  In  such  a  case  as  that,  Senator,  you  have  stated  the  proposition 
correctly,  as  I  understand  it.    It  is  merely  a  question  of  dollars  and 
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its,  in  that  view,  involving  the  sacrifice  of  some  territory  and  possi- 
r  some  improvements.  There  are  oases,  however,  in  which  it  would 
a  serious  question  as  to  the  relative  cost  of  revetment  or  the  con- 
notion  of  a  new  line.  Ordinarily  there  is  no  question  about  the  fact 
It  the  construction  of  a  new  line  would  be  cheaper,  but  there  are 
;e8  where  there  are  old  bends  now  in  the  form  of  lakes,  and  so  forth, 
ere  it  would  not  be  cheaper.  I  have  such  a  case  in  my  own  district, 
ich  I  can  illustrate  very  quickly.  Mhoon  Lake  comes  around  like 
It,  and  is  shoaled  up  at  the  two  ends.  Here  is  the  Mississippi. 
Te  is  a  levee.  Now  this  was  threatened  along  here.  It  would  be 
ry  difficult  to  build  that  line  any  farther  back,  so,  if  it  were  necessary 
renew  that,  if  that  should  become  threatened  it  would  involve  the 
ilding  of  12^  miles  of  new  levee. 

3.  In  other  words,  then,  there  are  cases  where  both  from  a  financial 
bndpoint  and  because  of  the  natural  conditions  revetment  would  be 
3  only  remedy! — A.  Where  revetment  would  be  the  cheaper  remedy. 
3.  Yes,  and  would  be  practical  in  every  shape  of  the  case  and  the 
nedy  that  ought  to  be  resorted  to? — A.  Yes. 

Q.  And  there  are  other  cases  where  new  levees  would  be  the  cheaper 
d  more  feasible.  Isn't  that  truef — ^A.  Yes,  sir. 
Q.  So  that  you  could  not  lay  down  any  uniform  rule  on  the  subject. — 
Well,  I  could  say  that  the  conditions  I  have  just  presented  are 
ceptional,  and  the  other  is  usual — to  build  new  levees. 
Q.  In  most  cases  would  it  not  be  cheaper  to  build  new  levees  than  to 
rry  on  the  revetment  work  ? — A.  It  would.  Then,  on  the  other  hand, 
king  a  comprehensive  view  of  the  whole  subject,  it  should  be  borne  in 
nd  that  in  a  continued  prbcess  of  renewal  by  putting  the  lines  farther 
4$k  (at  least  theoretically)  there  is  a  chance  of  its  reaching  a  limit 
yond  which  you  would  have  to  stop. 

Q.  Yes,  you  might  get  a  sort  of  endless  chain. — A.  Well,  you  would 
it  back  into  more  difliculties  all  the  time,  and  you  would  be  sacrificing 
ifreat  deal  of  property  all  the  time,  costly  improvements,  sugar  houses, 
antation  houses,  bams,  and  all  that  kind  of  thing. 


TJ.  S.  S.  Mississippi, 

February  .5,  1898. 

H.  0.  Newoomeb,  sworn,  testified  as  follows: 

Examined  by  Mr.  27elson  : 

Q.  Oaptain,  what  position  do  you  occupy  f — A.  I  am  in  charge  of  the 

lird  district  of  the  Mississippi  Biver,  under  the  Mississippi  River 

^mmission. 

Q.  You  are  a  captain  in  the  Engineer  Corps  of  the  United  States 

•my? — ^A.  Yes,  sir. 

[j.  And  in  charge  of  the  Third  levee  district? — A.  Ko,  sir;  of  the 

ird  district,  improving  the  Mississippi  Biver,  under  the  Mississippi 

ver  Commission.    That  includes  two  levee  districts,  and  several  works 

bank  protection. 

Q.  What  districts  does  it  include! — A.  The  Lower  Yazoo  levee  dis- 

ct  and  the  Upper  Tensas. 

^.  Where  does  the  Upper  Tensas  extend  from  and  toT — A.  In  a 

neral  way,  irom  the  Arkansas  Biver  south  to  about  the  latitude  of 

arrenton.  Miss.,  8  or  9  miles  below  Yicksburg,  on  the  Arkansas  and 

•nisiana  side. 
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Q.  What  is  the  mileage  of  levees  yon  have  on  the  west  sidef  What 
is  tibe  distance  from  the  Arkansas  Biverl — A.  It  is  about  185.1  miles. 

Q.  What  is  the  average  height  of  those  levees  above  the  gromidf— 
A.  About  13  feet. 

Q.  Are  they  completed  to  that  stage  f — A.  They  are  in  various  con- 
ditions, of  course.  Some  are  fairly  liigh,  with  reference  to  the  last  liigh 
water,  although  there  are  very  few  of  that  kind.  Others  again  are 
lower.  They  are  not  uniform  in  their  grade  line.  The  money  supplied 
has  been  used  at  different  points  of  the  line  from  time  to  time  in  rais- 
ing the  levee  to  a  higher  grade. 

Q.  When  was  the  substantial  beginning  of  the  construction  of  those 
levees,  either  by  local  or  Federal  authority  T — A.  In  that  respect  the 
district  ought  possibly  to  be  divided  into  two  parts,  the  part  in  Arkan- 
sas and  the  part  in  Louisiana.  Formerly  the  district  was  divided  into 
two  parts,  called  the  Upper  and  the  Middle  Tensas,  but  recently  they 
have  been  combined  into  one.  In  Arkansas,  although  there  were  por- 
tions here  and  there  along  the  bank  prior  to  1S82,  nearly  all  of  the  levee 
line,  as  it  exists  at  present,  has  been  built  since  that  time. 

Q.  Since  1882! — A.  Yes,  sir.  And  the  greater  portion  of  that,! 
might  say,  has  been  built  since  1892. 

Q.  The  greater  x)ortioQ  of  the  levee  that  is  within  the  limits  of  Arkan- 
sas f — A.  Yes,  sir. 

Q.  How  about  the  Louisiana  portion  of  the  levee  f — ^A.  In  1882  the 
yardage  in  place  there  was  greater  than  it  was  in  Arkansas,  but  at  the 
same  time  the  greater  portion  of  that  line,  as  it  exists  at  present,  has 
also  been  put  in  since  1882. 

Q.  Was  there  any  continuous  levee  at  the  Louisiana  end  before  that 
time,  or  was  it  only  small  patches! — A.  I  think  the  levee  was  practi- 
cally continuous;  that  is,  up  to  the  low  grade  that  was  adopted  at  that 
time.  In  other  words,  the  levee  construction  since  that  time  has  been 
mainly  by  way  of  enlarging  the  old  lines  or  replacing  them. 

Q.  Were  you  in  charge  of  this  division  during  the  flood  of  1897f^ 
A.  Yes,  sir. 

Q.  At  that  time  the  average  height  of  your  levee  was  about  13  feet, 
you  say! — A.  Practically  so;  yes,  sir. 

Q.  Now,  state  what  your  experience  was  with  the  high  water  daring 
the  flood  of  1897,  in  resx)ect  to  the  levees  under  your  charge. — ^A.  The 
water  during  that  flood  generally  attained  a  height  of  m>m  2^to3 
feet  above  any  former  gange  readings  throughout  my  district. 

Q.  You  refer  to  the  gauge  readings  of  the  prior  floods,  1882, 1883, 

and . — A.  Yes,  sir;  the  highest  preceding  floods.    Of  course  the 

gauge  varied  for  different  years. 

Q.  And  this  time  it  was  how  much  above! — ^A.  About  2}  to  3 
feet,  as  a  general  rule. 

Q.  Two  and  a  balf  to  3  feet  above  all  former  gauge  readings  va 
your  district! — A.  Yes,  sir. 

Q.  Your  levees  had  been  constructed  on  the  basis  of  the  gauge  read- 
ings that  you  then  bad,  I  suppose! — ^A.  Yes,  sir. 

Q.  And  were  supposed  to  be  sufficient,  considering  those  gauges f-^ 
A.  Yes,  sir. 

Q.  If  the  water  had  not  been  higher  in  1897,  opposite  your  Tensas 
levee  front  than  it  was  in  1882, 1883, 1884,  and  so  on,  those  levees  would 
have  been  ample! — A.  I  think  so. 

Q.  And  it  was  simply  because  the  water  was  so  much  higher  (from 
2  to  3  feet  higher)  that  your  levees  proved  insufficient!:— A.  Yes,  sir. 

Q.  Did  you  have  many  crevasses  on  your  Tensas  reach! — A.  Tbere 
were  three  in  all  in  the  Tensas  levees  in  my  di&(trict. 
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Q.  Did  those  crevasBeB^ecor  1iinHini»  tiro  ievee'iisM  too  low  or  did 
hey  occur  through  other  defects  iu  the  levees  f  Did  the  water  wash 
•ver  the  levees  and  so  make  a  crevasse,  or  did  it  work  its  way  iu 
ftterally  f — A.  The  actual  causes  of  the  crevasses  are  not  known.  In 
ne  case  I  know,  at  the  upper  end  of  the  system,  where  we  had  a  small 
revasse  that  was  of  no  real  importance— 

Q.  What  crevasse  was  that  f — A.  That  was  the  Amos  Bayou  crevasse. 

Q.  That  was  the  upper  one? — A.  Yes,  sir. 

Mr.  Bebby.  Where  is  that  located,  from  the  mouth  of  the  Arkansas? 

A.  The  levees  begin  on  Amos  Bayou,  and  go  down  Amos  Bayou  and 
3ypress  Creek  to  the  Mississippi  Eiver,  reaching  the  Mississippi  Biver 
it  Lucea  Landing. 

Q.  Amos  Bayou  comes  down  parallel  to  the  Arkansas,  a  little  below 
t,  does  itf — ^A.  Tes,  sir.  This  crevasse  was  about  13  or  14  miles  above 
jucea  Landing  along  that  line.  It  was  only. about  a  mile  from  the  end 
»f  the  levee,  around  which  the  water  was  already  passing  in  consider- 
able quantities.    There  is  a  gap 

Q.  Yes;  a  7-mile  gapf — ^A.  Yes,  sir;  between  the  Arkansas  Eiver 
ystem  and  the  other,  and  of  course  large  quantities  of  water  pass 
hrough  there  at  high  stages. 

Q.  Was  that  crevasse  in  the  Mississippi  front  of  the  levee  or  was  it 
Q  the  levee  iu  fi*ont  of  Amos  Bayou? — A.  It  was  along  the  Amos 
iayou? 

Q.  It  was  there  where  the  levee  broke! — ^A.  Yes,  sir. 

Q.  What  was  the  width  of  that  crevasse? — A.  Between  six  and  seven 
mndred  feet. 

Q.  Did  that  crevasse  occur  because  the  levee  was  insufficient  in 
leight  or  through  other  causes? — A.  That  was  through  a  defect  in  the 
lectiou  of  the  levee.  The  levee  had  been  constructed  several  years 
)efore  and  had  been  badly  gullied  by  rain  wash,  and  the  consequence 
ras  that  these  gullies  almost  met  on  the  opposite  sides,  and  reduced 
;he  section  so  much  that  it  did  not  present  sufficient  resistance  to  the 
)res8ure  of  the  water,  and  it  broke  through  the  base. 

Q.  It  was  a  giving  way  of  the  body  or  base? — A.  Yes,  sir. 

Q.  Where  was  the  next  crevasse? — A.  I^ear  the  lower  end  of  the 
Jpper  Tensas  district. 

Q.  In  Louisiana? — ^A.  Yes,  sir;  about  3  miles  below  Yicksburg,  on 
lie  opposite  side.    That  is  known  as  the  Biggs  crevasse. 

Q.  That  was  one  of  the  largest  crevasses  thatoccurred,  was  it  not? — 
L.  Yes,  sir;  it  was  a  very  important  crevasse. 

Q.  One  of  the  greatest  that  occurred  during  the  whole  flood  any- 
where along  the  river,  was  it  not? — A.  It  did  not  attain  any  greater 
imensions  than  some  others,  but  it  was  especially  unfortunate  on 
ccount  of  the  very  difficult  location  for  a  new  line  to  replace  the 
roken  line. 

Q.  What  was  the  length  of  that  crevasse? — A.  About  2,400  feet. 

Q.  How  did  that  occur  with  respect  to  the  levee? — A.  That  levee  was 
ery  low. 

Q.  Too  low? — ^A.  Yes,  sir.  It  was  topped  up  and  the  earth  was  kept 
bove  the  rising  water;  but  it  is  claimed  by  some  that  the  crevasse 
barted  on  account  of  wave  wash  from  a  passing  steamer  being  thrown 
ver  the  levee,  and  thus  cutting  down  the  topping  that  had  been  placed 
n  it.  But  I  am  not  sure  of  the  reliability  of  that  testimony.  The 
ame  levee  had  been  giving  a  good  deal  of  trouble  on  account  of  the 
loughing  of  the  bank  slope.  Several  times  before  that  they  had  feared 
bat  bre^^s  were  about  to  take  place,  but  they  managed  to  hold  the  line* 

Q.  Where  was  the  next  crevasse? — A.  The  Beed  crevasse. 


332  MISSISSIPPI   RIVER   FLOODS. 

Q.  At  the  lower  end  of  your  district? — A:  Very  near  the  lower  end; 
yes,  sir. 

Q.  How  large  was  that? — ^A.  It  was  aboat  a  thousand  feet  in  width. 

Mr.  Gatchings.  That  was  about  a  mile  and  a  half  below  the  Biggs 
crevasse? 

A,  Yes,  sir. 

Q.  Are  you  able  to  give  us  information  as  to  how  much  has  been  con- 
tributed by  the  local  authorities  toward  the  construction  of  that  levee 
system  and  how  much  has  been  contributed  by  the  Federal  Govern- 
ment?— ^A.  I  can  give  you  the  yardage  that  has  been  put  in  by  the  two 
parties. 

Q.  Gan  you  give  the  cost  rather  than  the  yardage? — A.  I  can  not  give 
that,  because  I  do  not  know  the  amounts  expended  by  the  local  organ- 
izations for  the  yardage  they  put  in. 

Q.  Well,  go  on  and  tell  us  the  yardage.  Take  first  the  Arkansas 
portion  if  you  have  that  separate  from  the  rest. — A .  They  are  separate 
up  to  1896.  Since  then  I  have  combined  them.  My  notes  are  not  dis- 
tinct for  the  two  States  since  180(5  [referring  to  some  papers];  bat  the 
greater  portion  of  the  work  was  of  course  done  before  1896. 

Q.  And  if  you  give  us  the  1896  figures,  you  will  give  us  substantially 
what  there  is  in  it? — A.  Yes,  sir,  I  can  give  you  what  has  been  done 
since  then  also. 

Q.  Give  us  the  Arkansas  end  of  it,  then,  by  local  authority;  and  by 
that  I  mean  the  district  and  the  State,  everything  outside  of  the  Federal 
Government. — A.  The  records  show  that  the  yardage  estimated  to  be 
in  place  in  1882  (before  the  Government  took  charge  of  any  of  the  work) 
was  about  1,788,000  cubic  yards. 

Q.  This  yardage  before  that  was  local  work  mainly,  wasn't  it?— A. 
Yes,  sir. 

Q.  How  much  did  you  say  that  yardage  was? — ^A.  1,788,000  cubic 
yards.    Since  then  to  1896  the  local  authorities  contributed  819,000 
yards.    During  that  same  interval,  from  1882  to  1896,  the  Goveriimea^ 
put  in  about  10,410,000  cubic  yards. 

Q.  The  proportion,  then,  in  the  aggregate,  would  be  about  ten  an^ 
a  half  to  two  and  a  half?— A.  Yes,  sir. 

Q.  That  is,  ten  and  a  half  million  yards  to  two  and  a  half  milU(7^ 
yards? — A.  Yes,  sir. 

Q.  That  is  the  Arkansas  portion? — ^A.  Yes,  sir. 

Q.  Now  come  down  to  the  portion  in  Louisiana.  The  greater  po^^ 
tion  is  in  Louisiana,  as  I  understand  it? — A.  Yes,  sir.  In  Louisian^^ 
there  were  in  place  in  1882,  and  therefore  doubtless  contributed  by  tl^^ 
local  authorities,  3,181,000  cubic  yards.  Since  then  the  local  author"^ 
ties  have  contributed  7,612,000  cubic  yards,  making  a  total  of  aboc:^ 
10,800,000  cubic  yards. 

Q.  Contributed  by  local  authority? — A.  Yes,  sir. 

Q.  And  how  much  by  the  Federal  Government? — ^A.  The  Feder^^ 
Government  has  contributed  about  4,800,000  cubic  yards. 

Q.  I  believe  you  stated  a  while  ago  that  if  the  water  level  of  the  &0(^^ 
of  1897  had  not  been  any  higher  opposite  your  district  than  in  the  fiooc^ 
of  1882  and  1883,  the  levees  would  have  been  sufficient,  and  that  tt:^ 
gauge  readings  showed  a  higher  level  of  from  2^  to  3  feet,  as  I  und^^ 
stood  you? — A.  Yes,  sir. 

Mr.  Gallingeb.   But  it  does  not  follow  that  if  the  water  had 
been  higher  in  1882, 1883,  or  1884  that  you  would  not  have  had  e 
vasses,  does  it? 

A.  Fot  necessarily,  but  I  think  we  may  practically  assume  that. 
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Q.  I  wish  you  would  give,  respectively,  the  local  and  Federal  yardage 
of  levee  work  in  the  Lower  Yazoo  district. — A.  In  1883  there  were  in 
place  in  the  line,  available  for  future  system,  about  5,900,000  cubic 
yards. 

Q.  In  the  Lower  Yazoo  district! — A.  Yes,  sir. 

Q.  And  since  then,  how  muchf — ^A.  Since  then  the  local  authorities 
liave  contributed  about  14,300,000  yards. 
.    Q.  Making  nearly  L'0,000,000  yards!— A.  Yes,  sir. 

Q.  And  how  much  has  the  Federal  Government  done  in  the  mean- 
time!—A.  About  11,900,000  yards. 

Q;  A  little  more  than  half! — ^A.  Yes,  sir.  I  would  like  to  correct 
that  last  statement  in  this  respect.  This  statement,  now,  does  not 
include  the  time  simply  from  1882  to  1896,  but  up  to  the  completion  of 
the  contracts  which  are  now  in  force.  In  other  words,  we  have  consid- 
erable yardage  that  is  under  contract,  and  that  is  included,  so  it  really 
would  take  it  up,  say,  to  the  end  of  this  year. 

Q.  Well,  does  that  apply  to  the  other  side! — A.  !N^o,  sir.  The  figures 
I  have  so  far  given  you  apply  to  1896.  I  have  figures  for  the  time  since, 
for  the  district  combined,  but  not  for  the  two  parts — Arkansas  and 
Louisiana. 

Q.  Now  give  us  the  local  and  the  Federal  yardage  since  1896  for  the 
combined  Tensas  district. — A.  The  local  amounts  to  about  691,000 
yards.  The  Government  construction,  including  the  contracts  now  in 
force,  will  amount  by  the  end  of  the  year  to  about  2,618,000  yards. 
That  gives  a  total  contribution  by  the  local  and  the  Government  opera- 
tions up  to  the  end  of  1898  about  the  following  quantities:  The  local, 
12,303,943  yards 

Q.  That  is  for  the  entire  Tensas  Basin! — A.  That  is  for  the  entire 
upper  Tensas  Basin  in  my  district  since  1882. 

Q.  Including  what  was  then  on  the  ground! — A.  That  is  simply  the 
amount  constructed  by  the  local  authorities  since  1882. 

Q.  It  did  not  include  the  amount  before? — ^A.  !N^o,  sir. 

Q.  But  in  your  former  statement  you  gave  it! — A.  No,  sir;  I  simply 
referred  to  the  amount  that  was  in  place  and  then  I  gave  the  amount 
built  by  them  since  up  to  1896. 

Q.  You  gave  the  amount  in  place  and  then  added  that  and  what  they 
tiave  built  since  together! — A.  No;  not  in  the  amount  that  I  gave  you. 
Che  total  I  gave  you  before  was  simply  the  amount  contributed  in  the 
Lwo  districts. 

Q.  Including  the  yardage  in  place  in  1882  and  all  that  has  been  done 
inbsequently  by  local  authority,  including  clear  up  to  the  present  time, 
B?bat  is  the  aggregate  yardage  on  the  entire  Tensas  front  in  your  dis- 
tn-ict!  That  practically  includes  from  first  to  last  all  the  yardage  that 
has  been  put  in  by  local  authority! — A.  Yes,  sir. 

Q.  What  is  the  amount  in  yards  constructed  by  local  authority  in 
fche  State  of  Arkansas  up  to  the  present  time,  so  far  as  you  know! — A. 
Up  to  1896  the  amount  is  2,600,000  yards. 

Q.  And  by  Federal  authority  in  Arkansas! — A.  Up  to  1896  about 
10,400,000  yards. 

Q.  And  within  Louisiana  by  local  authority  up  to  1896! — A.  About 
10,800,000  yards. 

Q.  And  by  Federal  authority  within  Louisiana  ! — A.  About  4,800,000 
yards. 

Q.  And  in  both  States  combined  since  1896  up  to  the  present  time 
by  local  authority! — A.  About  700,000  yards. 

Q.  And  by  Federal  authority  in  both  districts  combined! — ^A.  About 
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2,600,000  yards.    These  qaantities  since  1896  include  the  work  that  is 
now  in  progress  but  not  now  complete. 

Q.  You  stated  before  in  your  testimony  substantially  that  the  water 
during  the  flood  of  1897  was  on  an  average  from  2  to  3  feet  higher  than 
it  had  been  at  previous  floods  f — A.  Yes,  sir. 

Q.  As  a  matter  of  fact,  the  flood  stages  at  Oairo  were  a  little  higher 
in  1882  and  1883  than  in  the  flood  of  1897!— A.  Yes,  sir. 

Q.  And  the  volume  of  water  was  a  little  more,  or  at  least  as  greatf— 
A.  Probably  more;  yes,  sir. 

Q.  Probably  more  in  1882  and  1883.  And  notwithstanding  those 
facts,  the  stage  of  water  opposite  your  Tensas  levees  was  from  2  to  3 
feet  higher  than  during  those  flood  years? — ^A.  The  highest  preceding 
floods  in  my  district  were  in  1892  and  1893.  As  compared  with  these 
the  flood  of  1897  was  from  2  to  3  feet  higher,  but  as  compared  with  the 
floods  of  1882  and  1883  it  was  from  5  to  6  feet  higher. 

Q.  How  do  you  account  for  the  extra  rise  in  the  flood  of  1897  in  joor 
levee  district,  and  to  what  do  you  ascribe  itT — A.  I  ascribe  it  to  the 
elimination  of  the  basins  that  had  formerly  acted  as  reservoirs  to  a  cer- 
tain extent. 

Q.  That  is  to  the  closure  of  the  basins  above f^— A.  Yes,  sir;  and  the 
construction  here  also  of  the  levee  system. 

Q.  The  closure  of  basins  and  construction  of  levees  above,  and  also 
the  construction  of  levees  heref — A.  Yes,  sir. 

Q.  In  other  words,  to  the  construction  of  levees  generally!— A. 
Yes,  sir. 

Q.  How  much  do  you  think  your  levees  ought  to  be  increased  or 
enlarged  (to  make  them  of  a  suitable  size  for  the  future)  above  the  stand- 
ard which  you  now  havef  Your  standard  is  how  much  ^  now  on  an 
average! — ^A.  With  reference,  do  you  mean,  to  the  height  of  the  leveest 

Q.  Yes. — A.  About  13  feet,  say,  at  present,  and  they  should  be  aboat 
17^ to  18  feet;  about  4^  feet  increase  probably  in  general. 

Q.  You  would  need  an  increase,  say,  to  about  18  feet  to  make  tbetn 
safe  for  the  future! — A.  Yes,  sir. 

Q.  And  that  is  predicated  on  the  idea  that  the  levee  system  above  is 
perfected! — A.  Yes,  sir. 

Q.  And  that  the  river  firom  Oairo  down  is  confined  within  levees  a^ 
the  way! — ^A.  Yes,  sir. 

Q.  And  you  think,  then,  that  an  18-foot  levee  would  be  what  y^^ 
would  need,  and  would  be  sufficient  on  the  Tensas  Basin! — ^A.  Y^^ 
sir :  I  think  so. 

Q.  Have  you  any  idea  what  the  extra  cost  would  be  to  put  y(F^^ 
levees  in  that  condition! — ^A.  In  the  Upper  Tensas  district,  includi^^8 
both  the  portions  in  Arkansas  and  Louisiana 

Q.  That  is  your  district! — ^A.  Yes,  sir — the  estimated  yardage,     ^ 
give  a  grade  of  6  feet  above  the  flood  of  1897  (which  would  give    ^^ 
about  the  increase  in  height  to  which  we  have  referred)  is  abc^^ 
24,680,000  cubic  yards,  costing   probably  in    the   neighborhood 
$4,000,000. 

Q.  At  how  much  do  you  estimate  it  per  yard! — A.  At  about  16|  cen  ^^ 

Q.  Now,  will  you  give  us  the  data  as  to  the  Lower  Yazoo  district 
have  you  given  us  the  data  in  regard  to  the  contribution,  local  i^*^^ 
Federal! — A.  I  think  possibly  I  have  given  it. 

Q.  I  meant,  in  the  question  I  asked  at  the  outset,  to  include  yc^^* 
own  district,  divided  up  into  two  sections,  one  the  Arkansas  sect^^ 
and  the  other  the  Louisiana. — ^A.  Well,  what  I  gave  a  moment  ^go  ^^1 
plied  only  to  the  Upper  Tensas,  which  is  in  Arkansas  and 
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e  Lower  Tensas  is  a  contiDnation  of  the  Upper  Tensas,  and  is  in  the 

trict  below  mine. 

3.  Well,  we  have  covered  your  district  then  I — A.  We  have  covered 

)  Upper  Tensas,  but  not  the  Lower  Yazoo  on  the  Mississippi  side. 

5.  Well,  that  is  not  in  your  district  is  it  I — A.  Yes,  sir;  it  is  in  my 

strict. 

}.  Well,  give  me  your  figures  then  as  to  the  Lower  Yazoo  district, 

to  what  the  local  authority  has  contributed,  from  first  to  last. — A. 
e  local  authorities,  crediting  them  with  the  yardage  in  place  in  1882, 
ve  constructed  all  together  about  20,260,000  cubic  yards. 
i.  Up  to  the  present  timet — A.  Yes,  sir;  up  to  the  present  time, 
juding  incomplete  work,  which  is  provisionally  estimated ;  that  is,  as 
the  yardage,  of  which  I  am  not  certain. 

^  What  has  the  Federal  Government  done  in  the  meantime  f — A,.  It 
s  constructed  about  11,896,000  cubic  yards. 

3.  What  is  the  height  of  the  Lower  Yazoo  levee? — A.  About  the 
ne  as  on  the  opposite  side  of  the  river — about  13  feet. 
3.  And  it  requires  an  increase  in  height  to  the  extent  of  how  much  f — 

About  4^  or  5  feet. 

5.  That  would  give  you  about  an  18-foot  levee? — A.  Yes,  sir; 
Mstically. 

3.  You  need  an  18-foot  levee.  And  what  will  be  the  cost  of  the 
Teased  height  to  effect  itf — A.  The  estimate  of  yardage  required  to 
ild  to  a  6-foot  grade  above  the  1897  flood  is  23,490,000  cubic  yards, 
ring  again  an  approximate  cost  of  nearly  $4,000,000. 
5.  For  the  Lower  Yazoo  district! — A.  Yes,  sir.  I  think  it  might  be 
11  to  state  that  the  figures  that  have  been  given  concerning  the  earth- 
>rk  constructed  by  the  local  and  Federal  authorities  do  not  represent 
3  actual  earthwork  in  place  in  the  controlling  levee  line,  because  from 
le  to  time  portions  of  the  line  have  had  to  be  abandoned. 
3.  Have  been  washed  away  and  abandoned? — A.  Yes.  So  that  to 
t  at  the  actual  present  contents  of  the  line,  those  portions  abandoned 
lost  would  have  to  be  subtracted. 

^.  And  that  would  hold  good  as  to  all  reaches  of  the  levee? — A. 
iS,  sir;  probably  one-fourth ;  in  other  words,  of  the  earthwork  that 
8  been  constructed  is,  you  may  say,  to  replace  abandoned  portions 
the  line. 

3.  What,  in  your  opinion,  are  the  best  methods  and  means  by  which 
3  floods  in  the  Mississippi  Eiver  can  be  repressed  or  restrained  and 
5vented  from  doing  damage  by  overflows? — A.  I  think  the  only 
icticable  system  is  that  of  levees  to  secure  the  country  from  overflow. 
j.  Have  you  any  idea  that  anything  substantial  could  be  accom- 
shed  at  any  moderate  or  reasonable  expense,  by  means  of  reser- 
irs?- — A.  I  believe  not. 

3.  Do  you  think  anything  could  be  accomplished  by  means  of  the 
called  outlet  system,  that  would  be  of  any  measurable  benefit? — ^A. 
,  sir;  I  think  not,  taking  the  question  in  a  large  way. 
^.  It  is  true,  is  it  not,  that,  owing  to  the  character  of  the  country, 
Diets  could  not  very  well  be  made  above  the  mouth  of  the  Eed 
irer? — A.  There  is  only  one  outlet  in  existence  that  affects  my  dis- 
ct,  and  that  is  the  gap  between  the  levee  systems  near  the  mouth  of 
;  Arkansas  Eiver;  that  does  act  as  an  outlet  at  present. 
^.  Which  way  does  that  lead  the  water  to?— A.  That  leads  the  water 
b  from  the  river  into  Bayou  Ma§on  and  Bayou  BoBuf,  and  so  on  down, 
nging  it  back  into  the  Eed  Eiver. 
3.  Inside  of  the  Tensas? — A.  Yes,  sir. 
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Q.  There  is  a  possibility  of  a  small  outlet  there  f — A.  There  has  been 
an  outlet,  relieving  the  flood  height  probably  as  much  as  2  feet  in  tius 
district. 

Q.  Are  you  of  the  opinion  that  it  would  be  a  good  plan  to  leave  that 
outlet  from  the  Arkansas  down  there?  Would  that  be  a  helpf  Do  yoa 
think  it  ought  to  be  utilized! — A.  I  think  that  it  ought  to  be  utilized 
until  the  levee  system  below  the  outlet  has  been  sufficiently  strength- 
ened to  discharge  the  additional  quantity  of  water. 

Q.  You  believe  that  that  outlet  should  be  maintained  and  utilized 
until  you  have  properly  fortified  the  levees  all  along  the  line,  do  yoaf- 
A.  Yes,  sir;  I  do. 

Q.  But  you  would  not  offer  that  as  a  permanent  means  of  relief?— A. 
No,  sir;  I  would  not. 

Q.  But  simply  to  be  utilized  pending  the  perfection  of  the  levee  sys- 
tem?— A.  Yes,  sir. 

Q.  Aside  from  that,  there  is  no  other  point  where  outlets  could  be 
utilized  or  made  available  above  the  Red  River  ? — A.  Not  that  I  know  ofi 

Examined  by  Mr.  Berry: 

Q.  How  much  country  does  that  outlet  overflow  there? — A.  I  believe 
that  the  area  overflowed  is  comparatively  small.  I  do  not  know  that 
any  damage  of  consequence  was  done  during  the  last  high  water, 
when  considerable  water  went  out  that  way.  Of  course,  it  doubtless 
does  interfere  to  a  certain  extent  with  the  people  along  those  streams. 

Q.  How  did  the  water  go  down? — A.  The  water  went  down  throngii 
the  Tensas  and  the  Black  rivers  into  the  Bed  Eiver,  and  also  partly 
into  the  Mis8issix)pi  Eiver,  and  partly  through  the  Atchafalaya  to  the 
Gulf. 

Q.  What  stream  did  it  go  into  to  go  to  the  Tensas? — A.  The  levees 
along  the  Arkansas  Eiver  start  from  the  hills  at  about  Pine  Bluff  and 
extend  toward  the  mouth  of  the  river  to  Lake  Jefferson.  The  levees 
along  the  Mississippi  Eiver  are  carried  back  from  the  river  up  Cypress 
Greek  and  Amos  Bayou  to  a  point  that  was  formerly  supposed  to  be  on 
high  ground  beyond  the  overflow,  but,  as  a  matter  of  fact,  in  that  inter- 
val between  the  two  extremities  of  the  levee  systems,  there  is  a  gap  of 
about  7  miles,  through  which  considerable  quantities  of  water  pass  at 
flood  stages,  such  as  we  have  had  in  recent  years.  During  the  last 
high  water  it  is  estimated  that  about  120,000  cubic  feet  per  second 
passed  through  there. 

Q.  Where  does  it  go  to  then — into  the  Tensas? — A.  It  goes  do^ 
through  Bayou  Ma^on  and  Bayou  Boeuf  into  the  Tensas  and  Black 
rivers. 

Q.  Do  you  say  it  does  not  overflow  any  considerable  amount  of  land  t— 
A.  There  is  considerable  low  land,  I  imagine,  that  is  inundated,  bat,  as 
I  say,  we  have  received  no  reports  of  any  damage  which  was  due  to  it. 

Q.  There  is  a  considerable  amount  of  land,  is  there  not,  that  could 
be  reclaimed  if  that  water  were  conflned? — A.  Yes,  sir.  I  say  ulti- 
mately, when  we  have  protected  more  securely  the  lands  already 
reclaimed  in  the  other  basins  and  in  this  one,  then  it  will  be  time  to 
commence  the  reclamation  of  those  lands. 

Mr.  Nelson.  His  theory  is,  you  understand,  that  that  should  be  left 
open  until  the  levee  system  is  made  complete  below. 

Mr.  Bebry.  I  understand.  But  I  wanted  to  know  what  justice  there 
was  in  overflowing  that  part  of  the  country  so  as  to  protect  the  land  in 
the  other  part  of  the  country.  I  wanted  to  see  by  what  line  of  reason- 
ing a  man  arrives  at  such  a  conclusion. 


MISSISSIPPI   RIVER   FLOODS.  337 

The  WiTNSSS.  I  understand,  Senator,  that  the  conditions  have  been 
'  that  character  for  a  long  time  in  the  past.  In  other  words,  in  the 
rotection  of  the  different  basins,  parts  of  the  country  have  been  devel- 
)ed  under  the  protection  of  the  levee  system.  That  country  has  not 
3t  been  so  developed,  and  I  do  not  believe  it  would  be  advisable  to 
roceed  to  do  so  until  security  for  the  other  basins  is  obtained.  In  fact, 
le  safety  of  the  people  now  living  in  that  portion  of  the  Tensas  Basiu 
I  Arkansas,  who  have  been  developing  the  resources  of  the  country 
ider  the  protection  of  existing  levees,  is  much  more  dependent  on  the 
icurity  of  these  levees  in  their  front  along  the  Mississippi  Eiver  than 
1  closing  the  gap  at  the  head  of  the  system.  The  closure  of  this  gap 
i  present  would  throw  an  additional  burden  upon  these  levees  that 
ley  could  hardly  support. 

Mr.  Berry.  Have  not  many  people  in  Desha  County  and  along  there 
rged  the  closing  of  that? 

The  Witness.  Yes,  sir  5  that  has  been  urged  by  many  people,  but 
rincipally  by  those  living  along  the  Arkansas  Eiver.    As  district 
ficer  in  charge  of  that  district  they  have  appealed  to  me  a  number  of 
mes,  but  I  have  so  far  seen  no  sufBcient  ground  for  recommending  to 
le  commission  an  expenditure  there  while  the  available  funds  are 
itirely  inadequate  to  satisfy  more  pressing  needs  elsewhere. 
Mr.  JTsLSON.  Your  opinion,  then,  is,  in  a  nut  shell,  that  that  little 
atlet  should  be  left  open  temxK)rarily,  as  a  safety  valve,  while  you  are 
erfecting  the  levee  system  of  the  river f 
Hie  Witness.  Exactly. 
Mr.  Nelson.  And  after  that  is  perfected  you  would  close  that  open- 

The  Witness.  That  would  be  my  opinion. 


U.  S.  S.  Mississippi, 
Oreenvilley  3fm.,  February  5, 1898, 

W.  G.  Yerger  testified  as  follows: 

ALr.  Ohairman  and  gentlemen  of  the  committee,  on  behalf  of  the 
^ard  of  trade  and  the  community  generally,  we  have  appeared  before 
»u  for  the  purpose  of  extending  to  you  the  courtesies  of  our  city  and 
ao  a  little  trip  into  the  country  for  the  purpose  of  showing  you  the 
lysical  features  of  our  region.  We  do  not  desire  to  trespass  upon 
e  time  of  the  committee  either  in  speech  making  or  in  trip  making, 
It  we  thought  it  would  really  be  a  relief  to  the  committee  to  make 
e  trip  rather  than  to  hear  speeches.  But  we  do  not  desire,  as  I 
id,  to  press  upon  the  committee  the  doing  of  that  which  may  not  be 
nreeable  or  anything  which  the  committee  thinks  would  not  be  of 
mefit  in  the  work  in  which  you  are  engaged.  So,  representing  the 
terests  which  we  do,  we  will  leave  the  matter  to  the  committee  to 
dtermine. 

Mr.  Nelson.  We  shall  be  very  glad  to  hear  from  you  gentlemen, 
id  I  want  to  say  to  you  that  we  thank  you  very  much  for  your  invita- 
on  to  take  the  trip  into  the  country,  but  we  feel  that  we  can  perhaps  do 
3u  as  much  good  by  listening  to  yon  and  hearing  your  statements 
ere  this  afternoon,  and  we  shall  be  glad  to  hear  fully  from  you  on  all 
Dints  bearing  upon  the  question  of  the  levees,  the  floods,  ete. 

M  R  p ^22 
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J.  M.  Jayne,  testified  as  follows: 

I  desire  to  stia>te,  as  president  of  the  levee  board,  that  we  feel  sure 
that  there  is  bat  one  salvation  for  the  river  and  the  country,  and  tbat 
is  levees.  They  will  serve  a  double  purpose;  it  will  protect  the  allu- 
vial delta  and  will  serve  the  purpose  which  was  intended  by  the  Biver 
Commission,  of  maintaining  the  navigation  of  this  river  unaided.  Tbe 
incidental  i)rotection  comes  to  us  by  virtue  of  these  levees.  We  regard 
the  levee  system  as  absolutely  essential  both  to  our  protection  and  to 
the  navigation  of  the  river.  As  you  gentlemen  know,  we  have  expended 
millions  of  dollars  ourselves;  we  have  helped  ourselves. 

Mr.  Nelson.  That  is  true.  You  have  done  unusually  well.  Now, 
may  I  ask  you  a  question  at  this  point  (not  for  the  purpose  of  interrupt- 
ing you,  but  for  information) :  How  would  your  people  feel  if  the 
Government  should  see  fit  to  aid  you  in  perfecting  the  levee  system  of 
the  river f  Would  they  feel  like  contributing  one-half  the  expense,  if 
the  Federal  Government  should  contribute  the  other  half  f 

The  Witness.  Why,  Senator,  of  course.  We  have  contributed 
seven-eighths  heretofore,  and  I  supi)ose  we  would  be  willing  to  contri- 
bute one-half.     We  would  be  very  glad  to  do  it^ 

Mr.  Nelson.  Your  people  would  be  satisfied  if  the  Federal  Govern- 
ment assumed  half  of  the  expense. 

The  Witness.  I  do  not  say  that,  but  I  say  we  will  contribute  our 
share.  We  think  that  this  is  a  great  national  highway.  We  think  it 
belongs  to  the  United  States  Government.  It  drains  twenty  of  the 
States,  as  you  know.  It  comes  from  the  Alleghenies  on  one  hand  and 
the  Rockies  on  the  other.  The  river  flows  down  by  us,  and  when  it  is 
forced  down  on  us  we  must  protect  ourselves  against  that  overflow. 
The  water  flows  swifter  now,  because  you  have  had  your  ponds  drained, 
your  forests  cut  down,  and  we  here  using  this  land  are  paying  our  trib- 
ute to  the  General  Government,  and  most  cheerfully,  too,  and  we  find 
ourselves  absolutely  deluged  at  times  because  of  these  increased  con- 
ditions of  overflow.  Therefore,  looking  at  this  river  as  a  national 
highway,  as  we  understand  it  to  be,  we  feel  that  the  Government  should 
take  charge  of  this  great  artery  of  commerce.  But  if  you  can  not  do 
that,  we  will  contribute  our  proportionate  share,  but  in  time  it  most 
come,  because  it  is  right  that  the  Government  should  take  charge  of 
this  great  river. 

Mr.  Nelson.  You  believe,  then,  that  it  would  be  wise  to  put  the 
administration  and  control  of  the  levee  system  under  the  Federal  Gov- 
ernment f 

i Applause  by  the  citizens.] 
Phe  Witness.  I  not  only  believe  that,  but  I  believe,  furthermore, 
that  the  true  theory  is,  if  you  want  to  complete  this  system,  to  do  it  at 
once  and  not  by  piecemeal.  If  you  undertake  to  do  it  by  piecemeal, 
your  levees  will  be  washed  away.  If  you  are  going  to  do  it,  do  it  at 
once  and  forever. 

I  desire  to  say  that,  so  far  as  I  know  and  so  far  as  these  people  know, 
we  are  more  than  pleased  with  what  the  river  commission  has  done 
heretofore,  and  we  hope  that  they  will  be  continued  in  charge. 

Mr.  Nelson.  Please  tell  us  how  this  flood  affected  you  in  1897  imme 
diately  around  your  neighborhood.  Was  it  at  a  higher  stage  than  at 
former  floods — those  of  1882  and  1883,  for  instance! 

The  Witness.  The  water  was  higher.  I  do  not  mean  that  the  dis- 
charge was  greater  than  that  of  1882,  but  the  water  was  higher. 

Mr.  Nelson.  How  much  higher,  about,  here!  Was  your  town  here 
threatened  by  it! 
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The  Witness.  Xo,  sir,  it  was  not  threatened;  part  of  it  was  over- 
owed.  I 

Mr.  Kelson.  I  understand  you  have  built  a  levee  around  your  town 
eref 

The  Witness.  We  are  undertaking  to  do  that  now.  When  the  levees 
roke  in  1897  the  water  came  in  on  the  back  of  the  town,  and  then  we 
irew  up  a  little  protection  about  that  high  [indicating  about  4^  feet|. 

Mr.  Nelson.  That  is  on  the  north  side  of  the  town! 

The  Witness.  Yes,  sir.    The  levee  board  did  not  do  that. 

Mr.  Nelson.  Was  your  town  inundated  here! 

The  Witness.  In  1897 T  No,  sir;  only  a  part  of  the  town  was,  not 
le  whole  town.  We  have  never  been  overflowed  and  we  never  intend 
>  be  overflowed. 

Mr.  Nelson.  But  you  had  to  fight  the  water! 

The  Witness.  Yes,  sir. 

Mr.  Catchings.  What  is  the  bonded  indebtedness  of  this  levee  dis- 
rict? 

The  Witness.  A  million  and  fifty  thousand  dollars. 

Mr.  Oatchings.  How  many  bonds  have  you  retired  issued  hereto- 
}ref 

The  Witness.  I  can  not  tell  you  that.  We  paid  up  the  indebtedness 
0  1880. 

Mr.  Nelson.  What  rate  of  taxation  do  your  people  pay  for  levee 
mrposesf 

The  Witness.  We  pay  a  dollar  a  bale  on  each  bale  of  cotton  that  is 
tiised  within  the  levee  district — ^that  is,  within  the  levee  we  pay  five 
:eQts  an  acre  on  each  acre  of  land  in  the  whole  district,  except  in  cities^ 
)owns,  and  villages.  In  cities,  towns,  and  villages  we  pay  five  cents  on 
^h  lot  or  subdivision  of  a  lot.  Then  we  pay  an  ad  valorem  tax  of  five 
Qills. 

Mr.  Nelson.  That  is  based  on  the  assessed  valuation  f 

The  Witness,  Yes,  sir.  So  we  pay  three  taxes — ^the  cotton  tax,  the 
creage  tax,  and  the  ad  valorem  tax. 

Mr.  Catchings.  And  they  amount  practically  to  about  2  per  cent. 

The  Witness.  Yes,  sir.  Last  year  our  revenues  in  this  district 
tnounted  to  $300,000. 

Mr.  Nelson.  What  did  yon  say  your  ad  valorem  tax  wasf 
The  Witness.  Five  mills. 

Mr.  Bebby.  That  is  the  levee  tax? 

The  Witness.  All  these  taxes  are  levee  taxes. 

Mr.  Nelson.  All  that  you  have  given  is  purely  the  levee  tax,  as  I 
aderstandf 

The  Witness.  Yes. 

Mr.  Nelson.  Is  the  valuation  on  which  that  is  based  nearly  the  cash 
alue  of  your  property? 

The  Witness.  No,  sir;  it  is  not. 

Mr.  Nelson.  It  is  about  half,  probably? 

The  Witness.  Yes,  sir;  I  think  so. 

Mr.  Nelson.  But  still  it  is  a  big  tax,  the  three  combined. 

A  Citizen.  That  5  cents  an  acre  is  on  unimproved  as  well  as  im- 
Toved  land. 

The  Witness.  And  in  cities,  towns,  and  villages,  it  is  on  the  lot. 
>ay  you  raise  a  hundred  bales  of  cotton  on  a  hundred  acres  of  land, 
on  pay  $100  on  that  cotton  that  you  raise  on  that  land.  Besides  that 
on  pay  your  ad  valorem  tax  and  you  pay  your  acreage  tax;  so  you 
an  see  what  a  terrible  thing  it  is  to  this  country. 
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Mr.  0AT0HINO&.  The  cotton  tax  has  often  been  higher  than  a  dollar  a 
baJe,  has  it  notf 

The  Witness.  Oh,  yes.    It  was  $4  at  one  time. 

Mr.  Nelson.  Yonr  average  crop  of  cotton  is  how  much  per  acre! 

The  Witness.  I  wonld  say  a  third  of  a  bale  for  the  whol**  district 
I  think,  as  a  matter  of  fact,  there  is  no  question  but  that  we  sometimes 
average  over  a  bale  to  the  acre  in  certain  places. 

Mr.  Nelson.  Yon  can  coant,  then,  that  the  cotton  tax  amounts  to 
about  a  dollar  an  acre  on  your  cotton  lands,  at  least. 

The  Witness.  Yes,  sir.  And  I  will  say  this,  also,  that  last  year  oar 
cotton  tax  amounted  to  $160,000. 

Mr.  Nelson.  In  the  district! 

The  Witness.  Yes,  sir.  This  year  the  cotton  tax  will  amount,  we 
think,  to  at  least  $150,000.  The  average  tax  in  this  district  for  the  last 
eight  years  has  been  a  little  in  excess  of  $250,000  a  year. 

Mr.  Nelson.  A  quarter  of  a  million  ! 

The  Witness.  Yes,  sir.  Last  year,  as  I  tell  you,  it  was  a  little  over 
$300,000;  but  we  had  a  very  prosperous  year — that  is,  had  a  very  large 
cotton  crop.  If  we  have  a  good  cott<on  crop,  of  course  the  amount  col- 
lected increases;  if  we  do  not, it  diminishes. 

Mr.  Yeboeb.  I  want  to  ask  you  to  state  whether  or  not  you  think  it 
is  the  general  desire  or  wish  that  the  General  Government  should  take 
this  matter  in  charge  and  regulate  the  building  of  the  levees  and  say 
where  they  shall  be  built. 

The  Witness.  I  do.  I  do  not  know,  in  all  the  range  of  my  acquaint 
ance,  a  man  who  would  offer  opposition  to  that.  I  have  heard  a  great 
many  affirmative  expressions  of  opinion,  and  I  do  not  know  of  a  soli* 
t^ary  iustance  of  an  adverse  one. 

J.  M.  Jatnes  testified  as  follows : 

I  think  it  is  due  to  the  levee  board  and  to  these  people  to  say  to  yoa 
that  notwithstanding  the  high  water  of  last  year  (probably  tiie  most 
disastrous  overflow  we  have  had  in  years)  capitahsts  came  in  here  and 
accepted  our  paper  at  a  less  rate  than  we  have  ever  been  able  to  dis- 
pose of  it  before. 

Mr.  Nelson.  What  rate  do  you  have  to  pay! 

The  Witness.  It  has  been  heretofore  at  least  8  per  cent.  Last  year 
we  placed  our  securities  on  the  market  at  the  rate  of  less  than  G  per 
cent.  I  do  not  mean  to  say,  now,  that  we  got  that  money  at  less  than 
6  per  cent,  but  I  mean  to  say  it  was  six-months  paper.  But  what  I 
want  to  impress  on  you  is  this :  That  believing  In  the  levee  system, 
being  assured  that  these  people  want  to  keep  up  their  levees,  believing 
in  the  richness  of  this  country  and  its  ability  to.  survive  the  trouble 
that  we  have  had,  we  placed  on  the  market  paper,  after  that  overflow, 
at  a  less  rate  of  interest  than  we  have  ever  been  able  to  do  before. 

Mr.  YEBaEB.  And  while  that  is  true,  the  credit  and  solvency  of  the 
district  is  limited.    We  would  not  be  able  to  do  all  the  work. 

The  Witness.  I  want  to  say,  also,  that  these  bonds  were  not  floated 
in  New  York,  not  at  all;  they  were  floated  here,  within  a  hundred 
miles  of  home,  from  Memphis  down.  A  great  many  of  the  bonds  were 
taken  here  in  Greenville. 

Lebot  Pebgy  testified  as  follows: 

There  was  a  question  asked  Mr.  Yerger,  that  I  can  bear  testimony 
on,  and  that  is,  the  feeling  of  the  people  in  this  country  in  regard  to 
the  Government  taking  control  of  the  levees.    It  is  the  earnest  wisb^ 
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hope,  and  prayer  of  every  man,  womau,  and  child  iu  the  delta  country 
that  the  Govemmenj  take  control  of  it;  we  not  only  are  not  opposed  to 
it,  but  that  is  believed  to  be  the  only  relief  from  the  situation. 

Mr.  Kelson.  Would  that  still  be  true  if  the  Government  were  to 
insist  that  you  still  continue  to  contribute  a  share  toward  the  repair  of 
the  levee  by  your  local  boards? 

The  Witness.  That  would  depend  entirely  upon  the  share,  in  this 
way:  There  is  no  desire  on  the  part  of  the  people  in  the  district,  and 
never  has  been,  to  shirk  any  burden  of  taxation  that  they  can  bear.  It 
is  simply  a  question  of  their  ability  and  resources. 

Mr.  !N^ELSON.  They  would  be  willing,  then,  in  your  opinion,  to  turn 
over  the  control  to  the  Government  and  still  be  ready  to  conlxibute 
according  to  their  fair  ability  f 

The  Witness.  Yes,  sir.  They  would  be  willing  to  take  whatever 
burden  they  had  to  carry,  and  take  it  without  grumbling.  The  posi- 
tion is  this:  It  is  not  like  even  the  State  of  Mississippi  being  behind 
this  levee  system,  but  along  this  front  you  have  been  going  along  to-day 
we  have  a  levee  front  of  al^ut  112  miles,  and  we  have  behind  that,  you 
may  say,  but  a  fringe  of  country;  that  is,  this  levee  district  which  con- 
tributes this  tax  of,  in  the  neighborhood  of  $300,000  a  year^  is  composed 
simply  of  four  counties;  Bolivar  and  Washington  counties  are  quite 
large  counties 

Mr.  Yebgeb.  You  said  112  miles;  it  is  212. 

The  Witness.  And  Issaquena  and  Warren  are  very  small  counties. 
It  is  the  revenues  from  those  counties  that  have  been  used  to  keep  up 
a  levee  line  of  more  than  200  miles  in  length,  and  what'Over  they  can  do 
in  the  way  of  bearing  taxation  they  will  do.  as  they  have  always  done. 
They  have  taxed  themselves  as  high  as  ^4  a  bale  on  cotton  and  10 
cents  an  acre. 

Mr.  Nelson.  You  have  probably  between  three  and  four  hundred 
thousand  square  miles  within  this  basin,  have  you  not,  of  lowland? 

The  Witness.  Yes,  sir;  290,000  square  miles. 

Mr.  !Nelson.  Say  300,000  square  miles,  and  at  the  rate  you  are  taxed^ 
1300,000  a  year,  that  would  be  a  dollar  for  every  square  mile. 

The  Witness.  And  there  is  probably  not  more  than  half  of  that 
Under  cultivation,  and  as  to  the  land  that  is  not  under  cultivation,  its 
Value  depends  entirely  upon  the  future  of  the  levee  system.  It  is 
nothing. 

Mr.  Nelson.  You  get  no  contribution  from  the  State  outside  of  your 
levcse  district  f 

The  Witness.  Nothing  whatever,  sir. 

Mr.  Nelson.  It  is  all  taken  care  of  by  yourselves  f 

The  Witness.  It  is  all  raised  by  local  taxes. 

Mr.  Gatchinos.  This  question  has  been  discussed  somewhat:  That 
bhe  Government  should  take  control  of  the  levees,  assume  control  of 
them — should  assume  control  of  their  repair  and  maintenance  and  their 
patrol,  not  only  during  the  existence  of  high  water,  but  during  the 
existence  of  low  water,  it  being  suggested  that  the  Government  per- 
haps would  be  able  to  preserve  them  from  misuse  and  abuse  better 
than  local  boards — ^but  at  the  same  time  that  the  people  should  con- 
tribute one-half  of  what  is  necessary  to  build  them  up  to  the  required 
height  and  also  one-half  the  cost  of  maintenance.  Now^  in  that  view, 
would  the  people  of  this  levee  district  be  willing  to  turn  over  their 
levees  and  let  the  Government  administer  the  whole  system,  and  let 
the  Government  spend  the  money  which  the  people  raise  by  taxation, 
as  well  as  that  which  the  Government  should  contribute,  and  let  the 
Goveiliment  do  the  patroling  and  maintenance! 
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The  Witness.  I  do  not  think  there  woald  be  the  least  friction  about 
it — the  least  hesitancy  about  it.  There  is  no  feeling  other  than  a  widi 
to  aid  the  Federal  Government.  The  whole  thing  is,  How  can  protec- 
tion be  secured!  If  we  can  once  get  the  Government  to  say  it  will 
take  control  on  any  terms  it  means  that  probably  every  acre  in  thig 
delta  will  be  doubled  in  value  simply  by  the  announcement.  For 
instance  right  here,  on  top  of  an  enormoas  cotton  crop,  with  a  large 
part  of  the  cotton  in  the  field,  with  all  the  arrangements  being  per- 
fected for  the  next  crop,  at  a  time  when  business  should  have  been 
cash  and  everyone  going  into  the  next  year's  investments,  three  weeks 
ago  the  entire  thing  was  paralyzed  by  apprehension  and  anxiety  as  to 
what  wbuld  be  the  outcome  of  this  present  rise.  It  is  the  feeling  of 
safety  they  are  after,  and  they  are  willing  to  pay  any  price  or  bear  any 
burden  they  can. 

Mr.  Catghinos.  So  you  think  upon  those  terms  the  people  of  .this 
district  would  be  willing  to  concede  their  levees  and  turn  the  whole 
thing  over  to  the  Government! 

The  Witness.  Yes,  sir. 

Mr.  Catghings.  And  at  the  same  time  let  the  Government  pay  one- 
half  and  let  the  Government  disburse  the  money  and  be  responsible? 

The  Witness.  Yes,  sir;  I  think  so.  On  the  basis  of  one-half  it 
would  mean  a  higher  taxation  than  we  even  pay  now  to  contribute  one- 
half  to  make  a  levee  system  such  as  the  engineers  say  would  be  safe. 

Mr.  Gatohings.  Well,  the  idea  was  that  the  whole  amount  would 
not  perhaps  be  spent  in  a  single  year.  But  say,  for  instance,  it  was 
estimated  it  would  take  $3,000,000  to  put  the  levees  in  this  district  into 
shape;  now  the  Government  would  put  up  half  and  yon  would  pot  ap 
half,  and  the  idea  would  be  that  it  would  take  probably  four  years  to 
expend  all  that  money. 

The  Witness.  They  would  undoubtedly  raise  it  by  taxation.  They 
have  raised  $4  a  bale,  and  they  would  raise  whatever  was  necessary, 
whatever  the  Government  would  say  would  give  security.  There  is  a 
floating  debt  of  a  little  over  a  million  dollars,  and  of  the  $300,000  that 
we  raise  now  a  considerable  portion  of  it  goes  to  pay  interest,  and  then 
we  furnish  all  right  of  way,  the  Government  furnishes  no  right  of  way, 
and  those  rights  of  way  have  to  be  paid  for  to  the  original  owbots. 
The  board  furnishes  all  of  that,  and  also  pays  its  engineering  expeoRes. 
So,  while  there  is  a  nominal  revenue  of  $300,000  a  year,  there  is  probably 
not  more  than  $100,000  that  goes  into  actual  dirt. 

Mr.  Nelson.  You  could  probably  complete  your  levee  system  here 
and  get  it  into  shape  in  your  district  for  $4,000,000,  say  f 

The  Witness.  Yes. 

Mr.  Nelson.  And  with  half  on  the  Government  and  half  on  you  that 
would  mean  $2,000,000,  and  if  that  should  be  spread  over  a  period  of 
four  years  it  would  mean  $250,000  a  year,  practically  what  you  are  tax- 
ing yourselves  now;  is  not  that  correct! 

The  Witness.  Yes,  sir.  And  with  that  would  come  the  increased 
value  of  property,  which  would  enable  the  people  to  bear  the  tax  much 
more  easily. 

Mr.  Nelson.  And  after  the  first  year  you  would  be  better  able  ta 
bear  the  tax  than  ever  before! 

The  Witness.  Yes,  sir. 

Mr.  Catghings.  It  was  testified  by  some  of  the  witnesses  that  if  the 
Government  had  control  absolutely  of  the  levees,  that  the  levees  would 
be  likely  to  be  better  located;  that  is,  in  many  places  they  would  not 
be  put  so  close  to  the  bank,  so  that  the  loss  from  caving  might  be  dimin- 
ished.   Do  you  think  there  is  anything  in  that  suggestion! 
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he  Witness.  Yes,  sir.  The  matter  of  the  location  of  levees  iu  the 
i  has  been  a  matter  of  necessity.  The  bank  is  higher  near  the  river ; 
efore  a  levee  near  the  river  requires  less  dirt,  and  it  has  been  largely 
atter  of  patchwork,  starting  trith  almost  an  empty  treasury,  and 
he  needs  pressed  they  put  the  money  where  it  was  most  needed  and 
it  as  little  as  they  could,  so  instead  of  making  a  uniform,  well- 
ted  line  of  levee,  it  is  the  result  of  twenty  years  of  x>atchwork,  and 
oubtedly  a  safer  line  could  be  secured  by  the  Government  adminis- 
iou  of  it. 
r.  Nelson.  And  I  presume  it  is  not  only  the  financial  aspect  of  the 

5  but  it  is  the  feeling  that  the  Government  would  be  more  inde- 
ient.and  less  subject  to  be  swayed  by  local  prejudices  and  local 
rests  in  the  location  of  the  levees  and  would  proceed  on  a  more 
ematic  plan  in  the  work? 

lie  Witness.  Yes,  sir. 

r.  Nelson.  And  it  is  that,  as  much  as  the  financial  question,  that 

lates  you  in  having  the  desire  to  put  the  system  under  the  control 

ie  Government? 

he  Witness.  Yes,  sir;  that  is  true. 

H.  Winn  testified  as  follows : 

entlemen,  as  to  the  point  to  which  the  chairman  has  directed  certain 
dries  as  to  the  feeling  of  the  people  of  this  district  as  to  their 
ingness  to  let  the  Government  take  charge  of  the  levees,  1  can  say, 
ink,  without  hesitation,  that  it  is  the  unanimous  wish  of  the  peo])le 
',  it  be  done,  and  the  people  would  be  willing  to  bear  their  just  pro- 
ion  up  to  one-half,  or  as  much  as  possible. 

ow,  as  to  their  willingness,  the  people  would  be  more  willing  to  tax 
Qselves  for  levee  purposes  if  they  could  feel  that  the  object  of  that 
would  surely  be  accomplished,  and  they  would  tax  themselves  much 

6  readily,  to  a  greater  extent,  feeling  that  the  Government  would 
up  its  proportion  and  the  levee  would  be  built  upon  a  safe  basis. 
akuse  many  would  say  so  long  as  it  is  left  to  local  taxation  that  it  is 
wing  money  away ;  that  we  are  unable  to  do  it  by  ourselves,  but  with 
assistance  of  the  Government,  and  the  knowledge  that  the  levee 
em  could  be  maintained  with  the  assistance  of  the  Government, 
Ltion  would  be  much  more  readily  imposed  and  the  people  would 
•  it  much  more  readily.  Now,  as  to  the  amount  of  tax,  the  corn- 
ea, I  believe,  has  been  advised  of  the  rate  at  which  we  are  taxed. 
oUar  upon  every  bale  of  cotton,  which  is  in  itself  a  high  tax;  au 
'-alorem  tax  of  6  mills,  and  an  acreage  tax  of  5  cents  on  every  acre 
les  a  large  tax,  showing  what  we  have  done  heretofore,  and  our 
ingness.  Now,  if  it  is  known  to  settlers  that  the  Government  will 
bribute,  and  will  make  the  building  of  the  levees  a  certainty,  then 
people  will  be  willing  to  tax  themselves  just  as  much  as  they  can 


r. 


T.  Vest.  Suppose  a  proposition  were  made  to  the  people  of  all 
\e  levee  districts  that  the  Government  would  put  up  a**  much  toward 
construction  of  levees  as  the  people  of  the  districts  would  contribute 
'  make  it  one-half,  but  make  it  just  as  much  as  you  put  up),  leaving 
i  the  people  of  each  district  to  fix  the  amount  according  to  their 
ity  or  wishes,  the  understanding  being  that  they  would  receive  an 
•unt  from  the  Federal  Government  equal  to  the  amount  they  put  up, 
;  that  much  more  would  be  expended  by  the  Government  upon  their 
ricts,  what  would  you  say?  Som^y  districts  are  much  more  able 
i  others,  and  this  proposition  would  equalize  it.    Your  district 
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might  ouly  be  able  to  pay  $100,000;  if  it  paid  that  much,  the  Govern 
ment  would  put  up  $100,000  and  expend  it  ou  that  district,  and  that 
would  raise  the  amount  to  $200,000.  That  would  not  oppress  yon, 
because  you  would  fix  your  own  tax:    Do  you  understand  mef 

The  Witness.  Yes,  sir.  Well,  sir,  1  would  say  that  the  people  of 
this  district  would  be  willing,  as  far  as  they  were  able,  to  put  up  jost 
as  much  as  the  Government,  and  they  would  be.  glad  to  pat  up  as  much 
as  the  Government  put  up. 

Mr.  Vest.  I  see  by  this  pamphlet  that  you  have  put  up  much  more 
than  the  Government  has. 

The  Witness.  We  have  heretofore,  and  we  are  willing  to  put  up  just 
as  much  as  the  Government,  so  far  as  it  is  within  the  power  of  the  people 
to  do  it.  You  understand  the  taxation  already  is  onerous.  But  if  it 
were  assured  that  the  Government  would  put  up  enough  in  proportion' 
as  the  people  put  up  to  make  the  levees  a  certainty,  then  I  think  there 
is  no  doubt  the  people  would  be  willing  to  put  up  all  they  can  and  pat 
up  what  the  Government  put  up. 

Mr.  Vest.  Of  course  this  is  on  the  assumption  that  the  Federal  Gov- 
ernment would  take  hold  of  the  levees  and  fix  their  location  and  deter- 
mine the  way  in  which  the  work  should  be  done. 

The  Witness.  Yes,  sir. 

Mr.  Vest.  That  would  do  away  with  your  State  levee  board. 

The  Witness.  Yes,  sir.  The  Government  taking  charge  of  the 
levees,  as  much  as  the  Government  contributed,  they  would  contribute. 

Mr.  Kelson.  This  tax  you  speak  of  is  in^posed  by  general  law,  is  it 
not,  or  is  it  imposed  by  your  levee  board! 

The  Witness.  The  acreage  tax  is  imposed  by  the  general  law.  The 
cotton  tax  is  imposed  by  the  levee  board.  Well,  the  whole  thing  is  now 
imposed  by  the  general  law. 

Mr.  KEiiSON.  That  is,  the  law  fixes  the  rate? 

The  Witness.  Yes,  sir.  Formerly  it  was  fixed  by  the  levee  board, 
but  now  by  the  general  law. 

Mr.  Nelson,  it  would  not  require  the  action  of  any  board  to  continue 
the  taxation! 

The  Witness.  No,  sir. 

Mr.  Nelson.  It  would  be  left  as  it  is — a  matter  of  law? 

The  Witness.  Yes,  sir. 

Mr.  Beery.  I  was  under  the  impression  that  the  law  was  that  yon 
could  levy  not  beyond  a  certain  amount;  that  the  levee  district  conid 
reduce  that  amount,  but  that  you  could  not  exceed  a  certain  amount 
Am  I  correct  about  that?  That  the  State  authorizes  the  district  to 
levy  taxes  not  to  exceed  a  certain  amount,  and  the  amount  up  to  that 
limit  is  within  the  discretion  of  the  levee  district,  is  it  not? 

Mr.  Jaynes.  No,  sir;  the  law  now  fixes  the  tax  on  cotton,  on  acreage, 
and  ad  valorem.  We  have  a  right  to  reduce  the  tax  not  beyond  a  cer- 
tain amount.  For  instance,  one-eighth  of  1  cent  a  pound  on  cotton 
(it  is  about  that  now);  we  can  increase  that,  but  we  can  not  decrease  it 
below  a  certain  per  cent.  That  is  to  say,  we  can  not  decrease  it  below 
one-eighth  of  1  cent  i>er  pound  on  cotton. 

Mr.  Yebgeb.  You  can  not  increase  the  ad  valorem  tax  beyond  5 
mills? 

The  Witness.  No. 

Mr.  Yebgeb.  Nor  the  acreage  tax  beyond  5  cents? 

The  Witness.  No;  that  is  fixed  by  law,  but  the  levee  board  does  it? 
that  is  all. 

Mr.  Catchings.  Well,  can  you  increase  the  cotton  tax  beyond  » 
dollar  a  bale? 
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The  Witness.  We  can  increase  It  to  a  thousand  dollars  a  bale. 

Mr.  Catohings.  And  if,  in  any  event,  this  plan  Senator  Vest  sug- 
^ests  were  adopted,  it  would  require,  of  course,  legislation  on  the  part 
)f  your  State  as  well  as  the  Federal  Government  to  perfect  the  plan; 
md  of  course  in  your  legislature  your  own  laws  would  fix  the  manner 
»f  imposing  the  tax  on  yourselves  and  raising  your  share  of  the  con- 
ribution. 

Mr.  Jatnes.  The  law  of  1886, 1  believe  it  is,  authorizes  us  to  turn 
»ver  these  lands  to  the  Government  whenever  we  see  fit  to  do  so. 

W.  W.  Stone  testified  as  follows : 

On  the  question  of  the  willingness  of  citizens  of  this  district  to  con- 
ribute  an  equal  amount  in  proportion  as  the  Federal  Government 
ihould  donate  it  for  us,  that  may  be  misunderstood  by  one  of  the 
mswers  made.  We  have  in  this  district  about  212  miles  of  river  front. 
We  have  only  four  counties  in  the  district,  two  of  which  are  very  small. 
Che  upper  levee  district,  which  has  but  a  little  over  100  miles  of  river 
Tont,  has  eight  or  nine  counties  and  about  three  times  the  area  that 
ere  have. 

Mr.  KeIjSON.  Let  me  suggest  to  you  in  this  connection  that  in  such  a 
plan  as  we  are  talking  about  the  two  districts  could  pool. 

The  Witness.  The  pooling  had  not  been  suggested. 

Mr.  Nelson.  Ko  }  but  they  might  pool  and  make  the  thing  an  entirety 
in  the  deal  with  the  Government. 

The  Witness.  Yes ;  but  the  Government  would  have  to  step  in  there, 
l)ecause  the  upper  district,  having  a  larger  territory  and  less  frontage 
than  we  have,  has  not  been  disposed  to  recognize  the  pooling  question 
at  all.  We  have  been  trying  to  form  a  pool,  but  have  been  unable  to 
sncceed,  because  they  have  got  the  "whip  hand,''  and  we  have  got  the 
load  to  carry.  And  it  might  be  well  enough  to  arrange  that  so  as  to 
Retribute  the  area  of  territory  and  pro  rate  it  according  to  the  frontage 
to  be  protected.  Take  the  whole  front  here  of  300-odd  miles,  and  we 
laye  twelve  counties  to  be  protected,  and  the  whole  area  ought  to  be 
considered  with  the  idea  of  so  much  to 

Mr.  Vest.  Well,  that  is  a  matter  of  detail. 

The  Witness.  Yes;  but  the  detail,  as  it  is  going  on  record  now,  is 
the  reason  1  want  to  call  your  attention  to  this.  Judge  Winn  and  Mr. 
Jaynes  were  asked  if  "you  gentlemen  living  here  are  willing — here  in 
your  district.'^  You  applied  it  locally  when  asking  the  questioDS  as  to 
whether  or  not  we  are  willing  to  be  "taxed."  That  would  be  all  right 
as  an  abstract  proposition.  It  is  very  fair,  perhaps.  Bat  if  you  go  to 
the  upper  district,  Major  Dabney's  district,  and  ask  him  if  he  is  willing 
to  do  the  same  thing,  he  says,  "yes."  But  then  you  are  giving  them, 
for  one-half  or  one-fourth  of  the  local  burden  we  would  bear,  more 
money  in  proportion,  a  great  deal,  than  you  give  to  us  for  four  times 
'he  local  burden.    It  is  an  inverse  and  reverse  proposition. 

Mr.  Vest.  Well,  of  course  it  would  have  to  be  equitably  distributed. 

The  Witness.  Yes,  I  understand ;  but  I  do  not  want  ourselves  com- 
tiitted  to  the  idea  that  our  levee  district,  as  a  separate  corporate  entity, 
hould  be  taxed  for  our  whole  front  when  the  upper  district,  with  more 
erritory  and  a  greater  population  to  pay  the  tax,  is  taxed  for  less  than 
^e  are  when  we  protect  a  greater  portion  of  the  country.  If  you  had 
aken  the  whole  Yazoo  delta  and  applied  the  question  there  would 
^ave  been  no  question  about  it,  I  would  never  have  said  a  word;  but 
'ou  applied  it  to  us  as  a  separate  district. 
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Mr.  Vest.  Because  we  are  in  this  district.  We  asked  the  same 
question  in  the  other  districts. 

The  Witness.  Well,  the  other  districts  would  answer  yes,  in  the 
same  way  we  do,  but  they  could  much  more  readily  afford  to  answer  it 
yes  than  we  can. 

Geobge  ]^.  Helm  testified  as  follows : 

I  have  been  connected  since  1860  with  the  levees  here.  In  1858  the 
district  was  organized;  it  was  an  entirety  then,  all  under  one  adminis- 
tration from  Memphis  to  Yicksburg.  Since,  it  has  been  cut  in  two,  the 
upper  and  the  lower  district.  In  1858  the  organization  was  made.  In 
1860 1  commenced  upon  the  levees.  We  have  been  temporizing.  When- 
ever we  would  have  high  water  we  would  have  an  overflow,  but  it  wm 
restricted  to  some  extent,  and  we  got  along  a  little  better.  We  were 
fortunate  enough  in  1882  to  get  the  assistance  of  the  Oovemment 
There  were  so  many  breaks  at  that  time  that  we  were  unable  to  protect 
ourselves,  and  when  we  got  the  Government  aid  we  felt  that  we  were 
safe — with  the  assistance  of  the  Government.  After  the  tax  that  we 
put  upon  ourselves  we  find  we  are  still  in  the  same  experimental  stage. 
It  was  unreasonable  to  expect  to  hold  the  water  in  with  little  side- 
boards of  3  or  4  feet;  then  we  built  5  and  6,  then  8  feet,  and  now  we 
are  building  12  and  15  feet  high.  Now,  our  hope  of  success  has  been 
diminished  by  the  grand  effort  to  confine  the  entire  river.  So  we  have 
suffered,  really,  by  this  general  disposition  to  improve  the  general  con- 
dition. 

Mr.  Nelson.  The  immense  building  of  levees  and  closure  of  river 
basins  has  thrown  an  extra  burden  upon  you  here! 

The  Witness.  Yes,  sir;  we  suffer  now  just  as  the  riparian  owners 
who  first  settled  in  this  country,  when  they  yielded  to  a  disposition  to 
protect  this  back  country.  They  were  on  the  high  lands,  and  the  water 
went  behind  the  plantations  and  they  were  all  right;  but,  yielding  to  ft 
desire  to  have  the  whole  country  improved,  they  agreed  to  tax  them- 
selves, and  they  built  a  line  of  levc^es  to  protect  the  back  country.  And 
there  was  a  yielding  on  the  part  of  the  old  owners  here  to  those  that 
were  willing  to  go  into  the  back  country  and  settle  it  up — they  taxed 
themselves  for  it.  And  so  it  is  now ;  we  all  agree  to  the  general  improve- 
ment, but  we  find  the  same  trouble;  when  we  protect  the  whole  thing 
we  have  got  to  keep  the  floods  within  these  sideboards. 

Mr.  Nelson.  And  you  are  really  in  a  more  precarious  condition  to- 
day than  when  the  country  up  above  was  open? 

The  Witness.  Yes;  and  I  can  not  see  how  a  Government  that  we 
look  to  for  protection  will  allow  so  many  people  on  both  sides  of  this 
river  here  to  be  endangered.  Every  time  we  have  an  overflow  the 
statistics  show  hundreds  of  deaths  from  drowning.  We  send  our  navy 
abroad  for  one  life,  a  debt  of  honor,  and  when  we  know  we  will  actually 
suffer  loss  of  life  we  make  no  effort  to  prevent  it.  I  suppose  this  coanty 
lost  a  hundred  people.  This  river  is  a  natural  artery  of  commerce. 
Why  they  should  hesitate  a  moment  I  can  not  understand.  We  have 
a  great  population  on  both  sides,  and  will  have  it  quadrupled  andqnin- 
tupled  if  we  have  protection.  People  have  confldence  in  these  levees^ 
and  if  we  have  the  system  completed  we  will  be  teeming  with  inhabi- 
tants. We  have  not  a  third  of  our  lands  under  cultivation — I  think  not 
over  a  fourth.    Give  us  protection  and  we  will  be  teeming  with  people 

Mr.  Nelson.  Have  any  claims  been  filed  here,  either  against  y(Hir 
local  authorities  or  the  Government,  for  damage  growing  out  of  the 
construction  of  levees? 
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Mr.  Jatnes.  No,  sir;  except  for  rights  of  way.    We  are  liable  for 
hat,  yoa  understand. 
Mr.  Nelson.  Yes;  but  outside  of  thatf 
Mr.  Jatnes.  Ko,  not  in  our  district  at  all. 

Mr.  Nelson.  This  Tensas  levee  on  the  other  side  was  built  after  yoa 
ot  your  levees  up,  was  it  notf 
The  Witness.  Yes,  sir. 

Mr.  Nelson.  And  that  gave  you  higher  water,  did  it  not — affected 
)u  Bomef 

The  Witness.  Not  "some;"  a  great  deal. 

Mr.  Nelson.  Then  the  closing  of  the  White  Eiver  Basin  affected 
>u  somef 
The  Witness.  Slightly.    That  did  not  hurt  us  much. 

Mr.  MoNTOOMEBY  testified  as  foUows : 

Examined  by  Mr.  Nelson  : 

Q.  I  understand,  Mr.  Montgomery,  that  you  had  a  local  levee  debt 
ere  in  your  district  before  the  war  of  about  $2,000,000! — A.  We  did, 
ad  more  than  that. 

Q.  And  after  the  war  you  paid  thatf — A.  Yes,  sir.  There  was  a  tax 
f  5  cents  an  acre  on  every  acre  of  land  in  this  delta  to  pay  that  debt, 
dd  it  has  been  all  paid  since  the  war;  that  is,  in  addition  to  the  amount 
lat  we  have  expended  ourselves  since  that  time  on  the  levees. 
Mr.  Gallingeb.  What  do  your  taxes  aggregate  here,  including  your 
vee  tax — the  levee  taxes  and  the  other  taxes  added  together? 
The  Witness.  I  think  our  State  and  county  taxes,  outside  of  levee 
ixes,  is  18^  mills. 

Mr.  Gallinger.  I  would  like  to  lind  out,  relatively,  your  rate  of 
ixation  here  as  compared  with  Northern  communities.  I  am  familiar 
ith  my  own  country,  and  I  know  about  what  people  are  taxed  there, 
ow,  you  have  a  cotton  tax  here  of  $1  a  bale,  or  something  like  thatT 
The  Witness.  Yes,  sir. 
Mr.  Gallingeb.  That  is  a  pretty  heavy  tax! 

The  Witness.  Yes,  sir.  It  amounts  to  $75,000  in  this  county — raised 
n  cotton. 

Mr.  Gallinger.  Your  State,  county,  and  school  tiix  all  goes  into  one 
IX,  does  it  notf 
The  Witness.  Yes,  sir. 
Mr.  Gallingeb.  Now,  how  much  is  thatf 

The  Witness.  Eighteen  and  one-half  mills;  and  then,  besides  that, 
liere  is  5  cents  an  -acre  levee  tax. 

Mr.  Gallinger.  Five  cents  an  acre  and  a  dollar  a  balef 
The  Witness.  Yes,  sir. 

Q.  There  is  a  dollar  a  bale  tax,  a  5  cents  an  acre  tax  in  the  country, 
nd  5  cents  a  lot  in  the  city,  and  an  ad  valorem  rate  of  5  per  cent— -5 
ents  a  house  lot  in  a  village,  I  understand  f — A.  Yes. 
Q.  And  6  per  cent  ad  valorem  taxf — A.  The  5  cents  acreage  tax  is 
nposed  upon  wild  land  as  well  as  improved  land. 
Q.  And  the  5  per  cent  ad  valorem  is  upon  real  and  personal  property, 
othf — ^A.  Yes,  sir. 

Q.  So  you  have  three  kinds  of  tax — a  cotton  tax,  an  acreage  tax,  and 
1  ad  valorem  tax.  Now,  outside  of  that,  what  is  your  rate  for  other 
*^esf — ^A.  Eighteen  and  one-half  mills  for  the  State  and  county  taxes. 
Q.  They  etsimate,  then,  that  this  three-fold  levee  tax  amounts, 
^proximately,  to  2  per  cent,  and  this  other  tax  would  make  a  rate  of 
iarly  4  per  centf — A.  Yes. 
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Mr.  Jaynes.  And  we  wlio  live  in  the  city  have  a  city  tax  of  13  miUs, 
in  addition  to  all  that. 

Examined  by  Mr.  G allinger  : 

Q.  We  have  heard  a  great  deal,  as  we  have  come  down  the  river, 
a^ut  a  desire  (that  I  think  has  been  expressed  here)  to  transfer  this 
great  project  or  leveeing  the  Mississippi  Biver  to  the  Federal  Oovern- 
ment,  the  levee  districts  or  States  paying  a  portion  of  the  expense;  and 
I  think  it  has  been  generally  stated  that  you  are  willing  to  pay  dollar 
for  dollar. 

Judge  Winn.  We  are  willing  to  do  that  so  far  as  we  can,  sir. 

Q.  There  are  districts  that  would  not  be  able  to  do  that,  I  take  itl— 
A.  I  think  so. 

Judge  Winn.  Now,  we  take  this  view  of  it:  That  we  would  pat  as 
much  money  in  to  complete  the  system  as  rapidly  as  x>ossible,  getting 
rid  of  the  danger  of  breaks.  The  district  could  not  contribute  as  mach 
at  one  time  as  the  Government  could,  but  it  could  contribute  extending 
over  a  series  of  years.  For  instance,  if  it  took  $4,000,000  to  put  this 
levee  district  in  absolutely  safe  condition,  and  the  Government  con- 
tributed $2,000,000,  the  district  could  not  pay  so  much  at  once,  yon 
understand,  but  I  think  it  is  willing  to  contribute  as  much  as  it  can, 
extending  over  a  series  of  years. 

Q.  I  suppose,  notwithstanding  all  your  taxation  and  efforts  to  pro- 
tect yourselves,  that  you  really  are  in  a  state  of  an^ety  now,  con- 
stantly Y — A.  Yes,  sir;  and  will  be  until  the  levees  are  at  that  point 
where  the  engineers  say  they  will  be  safe.  The  greater  height  to  which 
we  have  to  build  is  caused  also  by  raising  the  flood  line  £om  having 
the  levees  completed  on  both  sides. 

Q.  As  I  understand  it,  you  did  not  have  a  break  in  front,  bat  yon 
had  a  break  at  such  a  place  that  the  water  ran  in  behind  your  townf- 
A.  Yes,  sir.  A  portion  of  this  town  was  flooded.  The  residence  whete 
I  live  was  flooded  for  six  weeks. 


U.  S.  S.  Mississippi,  February  6, 1898. 
B.  M.  Habbod,  sworn,  testified  as  follows: 

Examined  by  Mr.  Nelson  : 

Q.  Major  Harrod,  are  you  a  member  of  the  Mississippi  Biver  Com- 
mission?— Yes,  sir. 

Q.  And  have  been  so  from  the  beginning,  I  believe! — ^A.  Since  the 
establishment  of  the  commission,  in  1879. 

Q.  What  position  do  you  hold  under  the  State  of  Louisiana!— A.  I 
hold  none  at  present.    I  have  been  State  engineer. 

Q.  For  how  many  years! — A.  For  three  years  preceding  my  appoint- 
ment on  the  Mississippi  Biver  Commission. 

Q.  And  as  such  you  had  charge  of  the  State  levee  system! — A  Yes, 
sir. 

Q.  !N^ow,  please  give  us  such  information  as  you  can  touching  the 
matter  of  floods,  the  means  of  repressing  or  checking  them  (whether by 
leeves,  reservoirs,  or  the  outlet  system,  or  any  other  plan),  and  givens 
such  information  as  you  can  as  to  the  past  construction  of  levees  and 
as  to  what  ought  to  be  done  in  the  future  iu  that  behalf! — A.  I  think 
the  whole  leeve  system  and  its  success  depends  upon  the  question  of 
whether  the  bed  of  the  Mississippi  Biver  is  rising,  and,  if  it  is,  wbeibtf 
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tbat  rise  is  to  any  extent  caused  by  leeves.  I  wonld  like  to  speak  first 
on  that  subject — the  evidence  that  exists  concerning  any  movement  of 
the  bed  of  the  river  and  the  views  I  hold,  and  which  I  think  the  com- 
mission generally  holds. 

I  believe  a  general  division  between  rivers  whose  beds  are  raised  and 
those  whose  beds  are  not  raised  is  the  distinction  between  gravel-bear- 
ing and  silt-bearing  rivers.    Where  gravel  is  deposited  on  the  bed  of  a 
river  it  is  generally  put  there  to  stay,  and  any  change  that  subsequently 
takes  place  is  the  transportation  of  additional  layers  of  gravel  which 
are  placed  uppn  the  previous  one,  and  in  that  way  the  bed  of  a  gravel- 
bearing  river  is  liable  to  be  elevated.    I  do  not  think  that  this  process 
goes  on  in  strictly  silt-bearing  rivers.    Particularly  I  do  not  think  it  is 
&ae  of  the  Mississippi  Eiver.    The  bed  of  the  Mississippi  Eiver  to-day 
J8  made  of  the  material  that  the  river  is  handling  and  is  being, 
handled  day  by  day  and  year  by  year  by  the  forces  of  the  river  itself. 
We  have  made  a  numerous  series  of  borings  from  100  to  200  feet 
below  the  bed  of  the  river,  and,  with  extremely  few  exceptions  (one 
of  which  is  in  the  neighborhood  of  Fort  Pillow,  and  another  in  the 
neighborhood  of  Memphis,  where  indurated  clay  and  lignite  were 
encountered),  we  have  met  nothing  but  such  material  as  the  river  is 
handling  to-day — a  mixture  of  clay  and  sand,  sometimes  a  sandy  clay, 
sometimes  a  clayey  sand.    If  we  struck  gravel,  it  was  very  fine.    But 
the  general  statement  is  true  that  the  bed  of  this  river  for  a  depth 
below  the  bottom  of  any  of  the  i>ools  is  composed  of  the  same  material 
that  the  river  is  handling  to-day.    From  the  annual  or  seasonal  changes 
that  are  going  on  the  capacity  of  the  river  to  remove  any  part  of  its 
bottom  that  obstructs  its  flow  is  clearly  demonstrated. 

We  find  in  our  comparative  surveys  that  a  part  of  the  river  which 
at  one  time  was  shoal,  having  6  or  8  feet  over  a  bar  at  low  water,  in  a 
few  years,  by  the  general  downward  movement  of  bends  and  points, 
has  become  a  pool.  The  energy  of  the  river  has  in  localities  removed 
30, 40,  or  60  feet  of  this  material  without  any  difficulty,  and  whenever 
it  is  controlled  or  directed  it  will  be  found  able  to  remove  any  material 
that  lies  there  to  obstruct  it. 

The  question  of  the  elevation  of  the  bed  has  been  before  the  com- 
mission ever  since  its  appointment,  and  the  commission  has  made  every 
possible  eflbrt  to  ascertain  the  truth  in  regard  to  it.    I  would  like  to 
make  an  appendix  that  was  prepared  by  General  Oomstock  in  1890  a 
part  of  my  testimony  before  this  committee.    I  presume  you  all  know 
General  Gomstock,  his  character  for  great  care,  experience,  and  conserv- 
ativeness.    He  prepared  this  appendix,  weighing  the  evidences  com- 
ing from  the  higher  and  lower  stages  of  the  river,  and  came  to  a  well- 
detined  conclusion  that  "on  the  Mississippi  the  records,  while  not 
extending  over  a  period  loug  enough  to  give  final  results,  do  not,  as  far 
M  they  go,  indicate  that  the  bed  of  the  stream  has  risen.'^    That  is  all 
I  will  read,  but  I  would  like  to  say  that  the  part  of  the  appendix  referring 
to  the  bed  of  the  Mississippi  Eiver  is  found  in  the  Eeport  of  the  Chief 
of  Engineers  for  1890  at  pages  3096,  3097,  and  part  of  3098.    In  con- 
Dection  with  this  subject  he  discusses  the  history  of  the  Po  and  some 
other  rivers.    I  would  like  to  have  this  made  a  part  of  the  report  of  the 
committee,  if  possible. 

Q.  My  recollection  is  that  the  bed  of  the  river  Po  has  risen  about  one 
feot  in  two  hundred  years. — A.  In  certain  parts  it  has  risen.    In  other 
Parts  it  has  not  risen,  but  has  been  depressed. 
Q.  But  has  not  the  aggregate  of  the  periods  combined  shown  a 
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rise! — A.  The  aggregate  is  a  slight  rise,  particularly  in  the  n  pi>er  parts 
where  to  a  certain  extent  it  bears  the  gravel  from  the  Italian  hillfl. 

The  commission,  in  the  last  two  and  three  years,  has  caosed  to  be 
made  a  very  careinl  resnrvey  of  the  river,  having  the  ascertainmeut  of 
the  truth  of  this  question  solely  in  view.  In  1882  and  1883  we  made 
our  original  survey  of  the  river.  In  1895  and  1896  we  resurveyed  400 
miles  of  the  river,  from  the  Arkansas  Eiver  to  Donaldsonville.  The 
cross  sections  that  were  made  in  the  earlier  period  were,  as  far  as  prac- 
ticable, repeated  in  the  later  period,  and  by  taking  so  great  a  length  of 
river  we  hoped  to  eliminate  ail  local  conditions  and  to  be  able  to  reach 
a  final  conclusion  in  the  matter.  But  after  making  that  survey  with 
the  greatest  care  we  were  entirely  disappointed;  the  results  were  nega- 
tive. The  principal  cause  of  that,  I  believe,  is  that  the  surveys  were 
made  at  diiferent  stages  of  water,  and  the  changes  of  stage  of  this 
river  are  so  rapid  and  the  time  it  takes  to  make  a  survey  of  this  char- 
acter is  so  long  that  it  is  imi)ossible  to  make  a  resnrvey  on  exactly  the 
same  stages  as  are  desired. 

Q.  What  did  that  result  indicate,  comparing  the  two  surveys  t— A. 
I  will  show  you,  sir.    It  is  illustrated  graphically  in  the  reports  of  both 

1896  and  1897.  In  the  report  of  1896  you  will  see  [turning  to  a  map] 
in  that  shaded  line  a  profile  of  the  bed. 

Q.  These  two  lines  show  the  bed! — A.  Those  lines  show  the  mean 
maximum  depths  at  the  two  different  surveys.  From  the  extreme 
irregularity  of  them  you  will  see  that  no  general  conclusion  can  be 
drawn.  Computations  have  been  made  of  all  of  these,  and  the  text 
that  accompanies  this  map  gives  you  those  computations,  but  the  gen- 
eral result  is  that  it  shows  no  well-defined  tendency  either  way. 

Q.  These  lines  are  the  mean  maximum  depths! — A.  The  mean  maxi- 
mum depths  when  the  surveys  were  made;  yes. 

Q.  Not  at  low  water  nor  high  water! — A.  No. 

Professor  Moore.  May  I  ask  what  lineal  dimensions  that  chart  shows! 

A.  It  shows  400  miles  of  the  river.  I  think  there  are  four  of  these 
charts;  it  is  not  shown  on  this  alone,  but  the  resnrvey s  cover  400 miles 
from  the  Arkansas  Eiver  to  Donaldsonville.    Now,  in  our  report  of 

1897  we  have  shown  this  in  a  diiferent  way,  which  I  think  will  appeal 
to  you  much  more  clearly.  There  are  four  of  these  sheets.  This  is  a 
sample  one.  Localities  where  the  mean  river  bed  of  18!)5  at  low  water 
is  below  the  mean  river  bed  of  1882  are  shown  by  the  shaded  areas. 
You  will  observe  how  contradictory  that  evidence  is  throughout  the 
whole  map. 

Q.  Can  you  give  us  any  information  as  to  the  average  amount  of 
variance! '  Where  there  has  been  a  difference,  is  the  difference  immense 
oris  it  slight — in  feet  or  inches! — A.  The  difference  generally  is  not 
great.    Occasionally  it  is  very  great. 

Q.  In  i>ockets! — A.  Yes.  That  is  to  say,  the  general  downstream 
movement  of  bends  has  been  very  great  in  some  cases.  For  example, 
by  these  curves  you  will  see  an  earlier  section  would  come  over  a  bw, 
and  eleven  years  afterwards,  when  the  other  survey  was  made  of  this 
same  cross  section,  in  the  same  place  it  would  come  in  a  pool,  and  there 
the  diftereuce  would  be  very  marked,  of  course.  I  have  been  referring 
to  comparison  of  cross-section  elements,  Yicksburg  to  Donaldsonville, 
plate  12,  of  the  report  of  the  Mississippi  Eiver  Commission  for  1897. 
There  are  four  sheets  covering  these  400  miles.  They  are  the  sameifl 
character  and  they  lead  to  no  final  conclusion  on  the  matter. 

There  is  a  class  of  evidence  which  is  within  our  reach  and  which  is 
entitled  to  a  great  deal  of  confidence.    It  comes  from  the  examinatioa 
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of  the  low- water  stages  of  the  river,  and  I  will  cite  one  or  two  studies 
that  have  been  made  by  the  commission  of  that  source  of  information. 
I  will  refer  to  the  report  of  the  commission  for  1895.  We  have  here  the 
low  waters  of  the  previous  summer — 1894 — the  lowest  water  that  was 
e7er  known  on  the  Mississippi  Biver.  At  ever  guage  from  Belmont 
(which  is  20  miles  below  Cairo)  to  College  Point  the  readings,  with  the 
exception  of  three,  were  lower  than  ever  known  before. 
Mr.  Berry,  Where  is  College  Point,  Major  f 

The  Witness.  The  first  gauge  before  CarroUton,  about  fifty  miles 
above  Kew  Orleans.  Below  that  you  get  within  the  reach  of  ocean 
tidee,  and  the  gauges,  of  course,  have  no  bearing  on  the  subject.  At 
Belmont,  it  was  0.6  foot  lower  than  ever  before;  at  Kew  Madrid,  2.45 
feet  lower;  at  Cottonwood,  1.05  feet  lower;  at  Fulton,  0.21  foot  higher; 
at  Memphis  0.45  foot  lower;  at  Mhoons  Landing  4.64  feet  lower;  at 
Helena,  2.05  feet  lower;  at  Sunflower  Landing,  2.44  feet  lower;  at 
Arkansas  City,  2.66  feet  lower;  at  Greenville,  2.86  feet  lower;  at  Lake 
Providence,  0.4  foot  lower;  at  Vicksburg,  1.4  feet  lower;  at  St.  Joseph, 
3.74  feet  lower;  at  I^atchez,  a  foot  lower;  at  Bed  Biver,  a  quarter  of  a 
fi)ot  lower;  at  Bayou  Sara,  0.63  foot  low^r;  at  Baton  Bouge,  0.45  foot 
lower;  at  Plaquemine,  1.14  feet  lower;  at  Donaldson  ville,  0.7  foot  lower, 
and  at  College  Point,  0.9  foot  lower. 

Of  course,  in  looking  over  such  a  table  as  that,  the  first  thing  that 
would  strike  a  critic  is  that  this  would  be  explained  by  there  being  a 
smaller  discharge  in  the  river  than  there  ever  had  been  before.  But 
that  explanation  is  negatived  by  the  reason  that  taking  all  the  tribu- 
taries of  any  consequence  of  the  Mississippi  Biver  (including  the  Arkan- 
sas, the  Cumberland,  the  Illinois,  the  Missouri,  the  Ohio,  the  Ouachita, 
the  Bed,  St.  Francis,  Tennessee,  Wabash,  White  and  Yazoo)  on  none 
of  them,  with  one  exception,  was  the  lowest  stage  reached  during  the 
low- water  season  of  1894.  The  supply  from  the  tributaries  was  greater 
in  1894  than  it  had  been  in  some  previous  years,  yet  the  stage  of  water 
in  the  Mississippi,  when  those  tributaries  were  combined,  was  far  lower 
than  it  ever  had  been  before. 

Q.  Have  you  no  measurements  during  that  low  period  of  the  volume 
Jn  the  river  passing  at  a  given  point,  so  that  you  could  compare  the 
volume  of  water  with  the  volume  of  other  years  f — A.  1  think  we  have 
low-water  gaugings  of  our  own  river,  but  not  of  the  tributaries. 

Q.  I  do  not  mean  the  height,  I  mean  the  volume  of  water  passing  a 
given  x)oint. — ^A.  Yes;  I  think  such  records  were  made  during  that  low 
water,  but  none  was  made  on  the  tributaries  by  us.  They  are  without 
oar  reach. 

There  is  another  table  in  the  commissioner's  report  for  1895  which  I 
would  like  to  cite.  It  is  a  table  of  lowest  gauge  readings  in  1883  and 
1894.  Eighteen  hundred  and  ]iinety-four  is  picked  out  because  it  is  the 
year  of  lowest  water.  Eighteen  hundred  and  eighty-three  is  picked 
(mt,  not  because  it  was  a  particularly  low- water  year,  but  because  at 
that  time  the  levees  were  in  their  worst  state;  it  was  immediately  after 
the  flood  of  1882.  I  want  to  show  from  this  table  that  in  1894  the 
depression  of  the  low- water  surface,  within  the  limits  of  that  part  of  the 
river  which  had  been  leveed  from  1883  to  1894,  was  very  much  greater 
than  the  depression  of  the  low  water  in  those  parts  of  the  river  which 
had  not  been  leveed  within  those  periods.  From  Cairo  to  Memphis  in 
1894  no  levees  had  been  built  to  speak  of.  There  may  have  been  private 
levees.  The  water  within  those  limits  from  Cairo  to  Memphis,  in  1894, 
^as  lower  than  the  water  of  1893,  by  the  following  figures:  At  Cairo 
^•9;  at  Belmont,  3.8;  at  Kew  Madrid,  no  change;  at  Cottonwood,  2.4; 
^t  Fulton,  2.9;  at  Memphis,  3.3. 
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Shortly  below  Memphis,  aboat  20  ir.iles,  yoa  enter  npon  the  part 
of  the  river  which  is  leveed,  and  that  continues  pretty  much  down. 
The  figures  I  have  just  given  you,  you  observe,  range  from  zero  to  3.3 
feet  and  average  2.2.  I  will  now  give  you  the  figures  by  which  the 
water  of  1894  was  lower  than  the  water  of  1883  along  the  leveed  parts 
of  the  river:  Mhoon8,9.6;  Helena,  8.6;  Sunflower,  5.6;  mouth  of  White 
Eiver,  4.2;  Arkansas  Oity,  6.6 :  Greenville,  6.6;  Lake  Providence,  8.4; 
Yicksburg,  8.2;  St.  Joseph,  11.9;  Natchez,  3.9;  Red  Eiver  Landing,  4i; 
Baton  Eouge,  2.7;  Plaquemine,  2.4.  And  below  that  you  get  within 
tidal  influence.    The  range  is  from  2.4  to  11.9,  and  the  average  is  6.4. 

As  a  general  result  the  depression  of  bed  between  1883  and  1694 
within  those  parts  of  the  river  that  were  leveed  was  from  two  to  three 
times  as  great  as  on  parts  of  the  river  where  there  were  no  levees. 

I  think  this  is  a  summary  of  the  outline  of  the  evidence  that  we  have 
on  this  question.  It  leaves  in  my  mind  absolute  assurance  that  the  bed 
of  the  river  is  not  raising,  and  that  levees  will  not  be  found  to  produce 
that  effect. 

Q.  To  sum  up,  then,  you  do  not  ascribe  the  rise  of  the  water  in  the 
river  during  recent  years  to  any  rise  in  the  bed  of  the  stream f— A.  I 
do  not. 

Q.  It  comes  from  other  causes! — ^A.  It  comes  from  other  causes. 

Mr.  Gallingeb.  Mi^or,  will  you  explain  to  the  committee  how  it 
happens  that  the  deterioration  is  so  great  between  different  poiBtsf 
For  instance,  at  one  point  there  is  a  difference  of  11  feet,  as  compared 
with  the  former  year,  and  at  other  points,  say,  3  feet. 

A.  I  would  explain  that  by  the  extreme  mobility  of  the  material  of 
which  the  bed  is  formed  and  its  sensitiveness  to  any  change  of  velocity 
or  duration  of  current.  The  committee  has  shown  some  interest  in  the 
matter  of  the  maintenance  of  a  levee  system  after  it  is  constructed. 
In  what  I  am  going  to  say  now  I  wish  to  confine  my  remarks  carefully 
to  a  completed  and  finished  levee  system.  It  has  been  shown  by  the 
experience  of  the  commission  that  it  is  perfectly  practicable  to  select 
levee  locations  that  are  good  for  twenty  years.  I  would  be  safe  in 
giving  a  higher  figure,  but  we  have  been  working  up  to  that  twenty- 
year  fimit  without  any  difficulty.  One-twentieth  built  every  year  makes 
5  per  cent  of  the  levee  system.  But  it  must  be  remembered  that  aboat 
one-half  of  these  levees  are  on  banks  which  do  not  cave;  on  the  con- 
trary, they  are  making  banks.  So  only  one-half  of  the  levees  are  sub- 
ject to  the  danger  of  caving.  That  at  once  reduces  the  cost  to  2|  per 
cent.  If  you  had  to  repair  the  levees  along  the  whole  river  it  would 
cost  you  5  per  cent,  but  as  you  only  have  to  repair  them  along  half  the 
distance  the  cost  would  be  2^  per  cent.  Levees  that  are  built  on  bat- 
ture  banks,  as  we  call  them  here,  banks  which  are  accretionary,  do  not 
require  rebuilding.  Sometimes,  for  the  betterment  and  reclamation  of 
land,  they  are  moved  out  to  the  front,  but  that  I  do  not  think  would 
be  chargeable  to  the  maintenance  of  a  levee  system.  It  is  a  betterment 
of  the  levee  system,  which  is  compensated  for  by  the  advantages  that 
induce  you  to  move  it  out  there. 

Q.  Do  you  not  think  that  where,  owing  to  large  curves  in  the  river, 
which  would  necessarily  lead  to  the  building  of  levees  farther  out  toward 
the  bank  of  the  river,  where  all  of  that  advantage  would  inure  to  the 
adjoining  landowner,  that  in  those  cases  he  ought  to  build  themf— A- 
I  do. 

Q.  And  not  the  State  or  Federal  authority* — A.  I  think  so.  That 
work  should  be  done  at  his  cost. 
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Q.  And  ought  not  to  be  charged  up  to  either  local  or  Federal  author- 
rf — A.  No,  sir.  Now,  if  this  2^  per  cent  is  assumed  in  the  way  I 
ve  described,  and  applied  to  the  entire  levee  system,  including  all 
B  basins  from  Cairo  below,  it  is  rather  less  than  $1,000,000. 
Q.  Has  the  commission  any  means  or  data  by  which  you  can  deter- 
ne  the  percentage  of  cases  in  which  you  have  been  obliged  to  move 
ar  levee  on  account  of  the  undemiiniDg  of  curves  in  the  river! — A. 
»,  sir;  we  have  had  estimates  of  that  made. 

Q.  At  how  many  points  within  the  history  of  the  commission  have 
a  been  obliged  to  remove  your  levees,  or  build  inner  levees — newer 
es— on  account  of  the  undermining  of  the  bank! — A.  We  have  had 
bles  made  for  districts,  showing  the  percentage  of  length  within  those 
starlets  for  which  the  levees  have  had  to  be  rebuilt. 
Q.  On  that  account! — A.  Yes,  sir.  But  the  estimate  I  am  making 
w  is  not  for  such  a  system  as  we  have  had  in  the  past,  but  for  such 
system  as  we  hope  to  have  in  the  future. 

Q.  Have  you  any  data  or  means  of  ascertaining  the  number  of  places 
the  mileage  where  the  construction  of  new  levees  has  been  entailed 
Km  you  in  consequence  of  the  erosion  or  undermining  of  bends  of 
eriverf — A.  Yes,sir;  that  can  be  furnished.  Of  course  I  accompany 
J  testimony  on  this  point  with  the  statement  that  the  estimate  I  have 
ftde  does  not  apply  to  such  levees  as  we  have  had  in  the  past,  where 
e  locations  have  not  been  good,  but  my  estimate  applies  to  the  expense 
maintaining  a  completed  system  on  good  locations. 
Mr.  NuLSON.  Well,  I  would  like  to  have  you  furnish  us  the  data 
vering  the  x>6riod  since  your  commission  began,  both  as  to  Federal 
d  State  levees. 

The  Witness.  We  can  furnish  you  that. 

This  estimate,  applied  to  a  complete  levee  system,  is  less  than  a  mil- 
>n  dollars  a  year.  Beyond  that  there  would  be  some  slight  cost  for 
pairs  necessitated  by  wave  wash  and  such  little  wear  and  tear  as 
kes  place,  but  that  would  be  a  very  small  sum.  I  feel  safe  in  saying 
at  3  per  cent  would  cover  the  maintenance  of  a  levee  system  when 
ill  located  and  well  constructed. 

Q.  Would  not  the  chief  exx>ense  of  the  maintenance  of  a  well-con- 
ructed  levee  system  consist  in  replacements  of  levees  owing  to  erosions 
d  changes  in  the  river f — A.  Yes,  sir;  by  far  the  greater  part.  The 
»r  and  tear  of  a  levee  that  is  perfectly  constructed,  sodded,  and  in 
od  shape,  if  the  levee  is  not  threatened  by  bank  erosions,  is  very 
ght.    Ite  lifetime  is  very  long. 

Q.  What  do  you  regard  as  the  best  method  of  guarding  and  protect- 
I  yourselves  against  such  inroads  and  destructions  of  levee  as  occur 
\m  those  sources f — A.  I  think  every  levee  should  be  ftirnished  with 
telephone  line,  supplied  with  tool  houses  at  fixed  distances,  say  of  5 
les,  and  the  levees  should  always  be  guarded.  Guarding  the  levee 
time  of  low  water  would  require  very  little  work;  one  man  could 
ver  many  miles;  but  as  the  water  raised  the  number  of  guards  would 
ve  to  be  increased. 

Q.  The  first  remedy  would  be,  would  it  not,  of  a  preventive  char- 
ter; that  is,  first  of  all  to  get  your  levees  constructed  in  such  a  place 
at  they  would  not  be  exposed;  that  would  be  the  first  thing? — A. 
)s,  sir. 

C^.  And  then  where  they  are  exposed,  would  you  resort  to  revetment 
)rk  to  protect  them? — A.  I  believe  revetment  work  is  hardly  ever 
cessary  to  protect  levees,  although  there  are  some  cases  where  it  is. 
the  levees  are  well  located  and  built  at  a  season  of  the  year  that  will 
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allow  the  sod  to  grow  before  the  water  rises  over  them  the  sod  irffl 
generally  give  si&cient  protection.  I  am  speaking  now  about  the 
revetment  of  the  levee  itself  against  wave  wash  in  floods,  and  not(^ 
the  revetment  of  the  bank  against  nndermining  or  caving.  This  1  wffl 
discuss  later. 

Q.  !Now  take  a  case  where  a  levee  is  threatened  by  erosion  of  the 
bank.  With  the  knowledge  and  experience  you  now  have,  which  do 
you  regard  as  cheapest  and  most  economical  to  protect  that  levee  by 
revetment  work,  or  to  construct  a  new  levee  in  the  rear  of  it!  Which, 
on  the  whole,  do  you  regard  as  the  most  economical  and  the  wisest; 
not  in  all  cases,  but  as  a  rule! — A.  I  think  that  depends  upon  the 
location  of  the  levee,  with  reference  to  its  proximity  to  the  caving  hanL 
If  a  levee  is  very  near  the  bank,  it  is  not  worth  repairing,  but  if  it  is  a 
long  distance  away  and  has  a  long  life  ahead  of  it  with  regard  to  caving, 
it  then  does  pay  to  enlarge,  repair,  or  protect  it. 

Q.  By  revetment? — A.  By  any  means;  raising  and  enlargement,  or 
rebuilding  the  outer  slope. 

Some  interest  has  been  shown  by  the  committee  concerning  the  dif- 
ference in  cost  of  the  levee  under  the  old  system  of  appropriation  and 
under  the  continuing  system  of  appropriation.  I  would  refer  to  a 
report  made  by  Captain  Townsend,  which  covers  that  point  exactly,  for 
a  number  of  years,  where  appropriations  were  made  by  annual  and  then 
for  the  four  years  covered  by  our  first  continuing  appropriation.  The 
result  of  it  is,  that  under  the  first  system  levees  cost  per  yard  20i 
cents.  Under  the  continuing  or  later  system  the  average  cost  of  levees 
was  reduced  to  11.7  cents  in  1895.  In  the  subsequent  two  years  the 
cost  has  been  gradually  increased  from  11.7  cents  to  somewhere  in  the 
neighborhood  of  15  cents.  This  table  will  be  found  in  the  report  of 
the  Chief  of  Engineers  for  1894,  page  3628. 

In  connection  with  the  increased  height  of  the  flood  of  1897  above 
any  previous  flood,  I  concur  in  the  statements  that  have  been  made  l)y 
other  engineers  in  their  testimony,  that  it  was  caused  by  the  rapid 
progress  made  in  the  building  of  levees  since  1893. 

Q.  Then,  as  I  understand  it,  you  ascribe  the  great  rise  in  the  stages 
of  the  river  down  along  the  stream  manifested  by  the  flood  of  1897  over 
the  prior  great  floods  to  the  increased  and  rapid  construction  of  levees, 
and  not  to  the  raising  of  the  bed  of  the  stream  Y — A.  I  agree  with  you. 
I  attribute  it  more  to  the  work  done  along  the  White  Eiver  Basin  than 
to  the  work  done  on  the  Lower  St.  Francis  Basin.  Between  the  lower 
end  of  the  St.  Francis  levee  and  the  end  of  the  Upper  Yazoo  levee 
there  was  a  gap  of  60  miles  through  which  any  engorgement  of  water 
that  may  have  been  caused  by  the  new  levees  on  the  St.  Francis  Basin 
had  an  opportunity  of  escaping.  I  therefore  think  that  the  work  on  the 
White  Eiver  front  had  more  to  do  with  the  high  water  siong  the  Yazoo 
front  in  1897  than  the  work  on  the  St.  Francis  levees. 

Q.  And  the  Tensas  also! — A.  Yes. 

I  would  also  like  to  say  that  it  was  the  intention  of  the  commissioOt 
as  shown  by  its  allotment,  that  the  sum  of  three-quarters  of  a  million 
dollars  (each  dollar  of  which  would  have  built  6  or  more  yards  of  levee) 
should  have  been  expended  by  the  year  1897  on  the  Yazoo  levees.  The 
allotment  was  made  by  the  commission  with  that  object.  And  had  the 
ruling  of  the  Secretary  of  War,  concerning  our  second  continuing 
appropriation,  been  the  same  as  the  ruling  of  the  Secretary  of  War  as 
to  the  first  continuing  appropriation,  there  would  have  been  an  oppor 
tunity  to  have  made  an  improvement  of  the  Yazoo  levees,  which  under 
the  circumstances  was  not  made. 
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Q.  You  could  have  made  such  an  iaiprovement  of  the  Yazoo  levee 
'hat  it  would  have  protected  you  against  the  abrupt  closing  of  the 
tVhite  River  front  ? — A.  We  intended  to,  and  could  have  had  them  in 
r  ery  much  better  condition. 

Q.  But  you  were  handicapped  by  the  ruling  of  the  Secretary  of 
^ar? — A.  Yes,  sir. 

Q.  Please  state  fully  what  that  ruling  was. — A.  Under  the  lirst 
toutinuing  ai)propriation  we  were  authorized,  by  a  decision  of  the 
Secretary  of  War,  to  make  contracts  for  the  four  years  included  in  the 
ippropriation. 

Q.  What  year  was  that,  please? — A.  J 892.  Under  the  second  con- 
inuing  appropriation  (1896)  our  contracts  were  limited  to  the  current 
rear. 

Q.  Was  there  any  difference  in  the  law,  so  that  the  Secretary  of  War 
>ased  his  ruling  on  a  different  wording  of  the  law,  or  was  it  simply  a 
lifferent  construction  of  the  la^  by  the  two  Secretaries  of  War? — A.  It 
^as  a  difference  in  their  interpretations. 

Mr.  Catchings.  There  was  a  slight  difference  in  the  phraseology,  but 
in  my  judgment  it  meant  the  same  thing,  and  was  intended  to  accom- 
plish the  same  thing.  The  Committee  on  Eivers  and  Harbors,  which 
iramed  the  bill  of  1896,  so  intended  it,  and  reported  in  their  bill  to  Con- 
fess that  they  had  included  the  Mississippi  River  under  the  continu- 
ing contract  system,  and  it  was  so  stated  by  the  chairman  of  that  com- 
mittee on  the  floor  of  the  House,  and  it  was  passed  upon  by  the  Senate 
Commerce  Committee,  and  passed  by  the  Senate  with  the  understand- 
ing that  the  Mississippi  River  was  placed  under  the  continuing  con- 
tract system.  We  were  all  startled  when  we  were  told  in  the  office  of 
the  Chief  of  Engineers  that  we  had  not  accomplished  what  we  intended 
to  accomplish,  so  that  under  the  present  ruling  it  is  not  permissible  to 
contract  ahead. 

Mr.  Nelson.  This  was  under  the  harbor  act  of  1896! 

Mr.  Catchings.  Under  the  harbor  act  of  1896.  Under  the  law  of 
1892,  as  is  the  case  now  with  all  other  continuing  contracts,  they  might 
make  contracts  for  work  to  be  done  ahead  of  the  fiscal  year,  to  be  paid 
for  only  as  appropriations  might  be  made  irom  time  to  time  by  Con- 
gress; the  restriction  was  as  to  the  amount  which  the  Government 
could  have  been  compelled  to  pay  in  a  single  year,  but  not  as  to  the 
amount  of  work.  But  it  has  been  ruled  not  onlv  that  the  Government 
can  not  be  called  upon  to  pay  exceeding  a  certain  amount  each  year, 
but  can  not  do  work  beyond  that  amount  each  year.  I  will  add  further, 
in  this  connection,  that,  realizing  the  difficulties,  I  went  before  tne 
Committee  on  Appropriations  at  the  last  session  (and  several  members 
of  the  Committee  on  Eivers  and  Harbors  accomx>anied  me),  and  we 
endeavored  to  induce  the  Committee  on  Appropriations  to  so  amend  the 
law  as  to  comply  with  the  most  technical  construction  which  could  be 
Jmt  upon  it,  so  as  to  place  it  where  Congress  intended  to  place  it  by  the 
5u;t  of  1896. 

Mr.  Nelson.  To  make  it  mandatory? 

Mr.  Catchings.  Not  to  make  it  mandatory,  but  to  make  it  clear  that 
>t  was  intended  that  they  should  have  the  power  to  contract  ahead. 
But  the  committee  declined  to  do  that,  or,  rather,  the  chairman, 
t>etween  whom  and  myself  the  negotiation  proceeded,  and  we  were  not 
powerful  enough  to  compel  it.  Finally,  in  view  of  the  exigencies  that 
bad  been  brought  about  by  the  breaking  of  levees  here  and  there  by 
the  flood,  it  was  agreed  to  add  a  cash  appropriation  of  $600,000,  so 
Wiat  they  might  anticipate  to  that  amount,  to  be  taken  out  of  the  future 
years. 
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Mr.  !Nelson.  Without  recoguizing  the  principle  for  which  you  oob^ 
tended. 
Mr.  Catchings.  Yes,  sir;  without  recognizing  that. 

Examined  by  Mr.  Berrt: 

Q.  I£  I  understood  you  correctly,  Major  Harrod,  you  state  that  the 
break  on  the  Mississippi  side  was  more  to  be  attributed  to  the  closiDg 
of  the  White  Biver  front  than  it  was  to  the  levees  that  had  been  bailt 
on  the  St.  Francis  Biver  front.  I  will  ask  you  if  the  closing  of  the 
Yazoo  Basin  on  the  Mississippi  side  would  not  have  the  same  effect 
toward  the  breaking  of  the  levees  on  the  White  Biver  or  Tensas  side 
as  the  closing  of  the  White  Biver  Basin  would  on  the  other  side?— 
A.  Any  improvement  in  the  way  of  levees  on  either  side  of  the  river 
has  a  tendency  to  increase,  at  first,  the  flood  height.  Those  flood 
heights  are  dangerous  inversely  as  the  height  of  the  levees  on  tihe  two 
sides  are.  Where  the  levee  is  the  highest,  there  is  the  least  daDger; 
where  the  levee  is  the  lowest,  there  is  the  greatest  danger. 

Q.  Then  the  closing  of  the  Yazoo  3asin  would  have  the  same  effect 
in  ti^at  regard  as  the  closing  of  the  White  Biver  Basin,  would  it  not?— 
A.  Had  the  conditions  been  reversed,  yes. 

Q.  Now,  if  I  understand  you  correctly,  you  believe  that  the  complete 
or  partial  leveeing  of  the  river  has  a  tendency  to  increase  the  height  of 
the  water  for  the  time  being  before  any  scouring  process  could  occurf— 
A.  I  do. 

Q.  Now,  I  wanted  to  ask  you  whether  or  not,  in  the  flood  of  1897, 
the  fact  was  that  the  water  that  went  into  the  St.  Francis  Basin  came 
out  of  the  mouth  of  the  8t.  Francis  Biver  while  the  flood  height  was 
still  great  in  the  main  body  of  the  river! — A.  Yes,  sir. 

Q.  Then,  I  will  ask  you  whether  or  not  you  believe  the  water  would 
have  been  any  higher  at  Helena,  if  the  entire  St.  Francis  Basin  had 
been  closed,  than  it  was  in  1897  after  the  water  joined  at  the  month  of 
the  St.  Francis! — ^A.  I  believe  that  the  extreme  height  of  the  flood 
wave  in  1897  was  created  by  the  return  flood  from  the  St.  Francis 
Basin.  Whether  an  equally  extreme  height  would  have  been  reached 
by  the  water  confined  and  coming  down  the  river,  it  is  imxx>S8ible  to 
tell.  I  think  the  extreme  height  of  the  flood  wave  of  1897  was  caosed 
by  the  return  flow  of  the  St.  Francis  Basin. 

Q.  Whether  or  not  it  would  have  been  higher  or  lower  if  it  had  all 
been  confined,  it  is  impossible  for  you  to  say! — A.  Yes,  sir. 

Examined  by  Mr.  Nelson  : 

Q.  What  was  the  average  difference  in  height  of  the  flood  level  in 
1897,  as  compared  with  the  flood  levels  of  1882  and  1883,  through  the 
country  here,  during  the  higher  stages! — A.  Along  the  White,  Yazoo, 
and  Upper  Tensas  basins  I  should  say  it  was  in  some  places  as  mnch  as 
6  feet.  That  was  a  great  deal  more  than  the  average.  At  Vicksburg, 
for  instance,  it  was  not  more  than  3J  feet. 

Q.  It  would  run,  then,  from  3  to  5  feet! — A.  Below  Red  River  the 
excess  of  height  in  the  flood  of  1897  was  not  as  great,  because  the  rise 
and  fall  of  the  river  is  not  so  great,  except  at  the  upper  end  of  Bed 
River;  from  there  down  it  constantly  diminishes. 

Q.  What  do  you  think  was  the  average  from  Vicksburg  to  the  mouth 
of  the  Red  River,  say! — A.  I  should  suppose  2 J  feet 

Q.  Two  and  a  half  to  3  feet.  It  is  evident,  then,  fit)m  your  state- 
ment, that,  to  make  a  safe  levee,  you  would  have  to  build  the  levee  to 
a  height  beyond  that  high  water! — A.  Yes,  sir. 
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Q.  That  being  the  case,  which,  in  your  opinion,  would  be  the  safest 
nd  most  judicious  way  to  proceed  to  the  construction  or  building  up 
nd  fortifying  the  levees,  to  fortify  the  stream  upward,  or  to  fortify  the 
bream  downward  t — A.  I  think  in  levee  building  the  circumstances 
idsting  along  the  banks  make  it  necessary  to  protect  &om  below  up. 

Q.  That  is  the  only  safe  and  judicious  way! — A.  Considering  prop- 
rty  and  life  along  the  river,  yes,  sir.  If  it  was  a  new  and  uninhabited 
gantry  the  course  might  be  different;  but  I  think  the  course  I  speak 
f  is  made  necessary  by  the  existing  conditions  of  settlement  along  the 
iver. 

Q.  And  that  arises,  does  it  not,  from  the  fact  that  the  building  of 
jvees  and  the  penning  up  of  the  river  within  the  levees  of  necessity 
ivolves  an  increase  in  the  height! — A.  Yes,  sir. 

Examined  by  Mr.  Gallingeb  : 

Q.  Let  me  ask  you  as  to  whether  you  are  still  of  opinion.  Major,  that 
.  completed  levee  system  from  Cairo  down  can  be  consummated  for 
118,000,000  (which  I  think  was  a  former  estimate  of  the  commission)! — 
k.  I  was  a  member  of  the  committee  that  made  that  estimate,  and  I 
K)Dsidered  it  an  entirely  fair  estimate.  The  flood  of  1897  has  been  so 
excessive  that  I  would  like  to  revise  the  estimate  before  expressing  as 
nnch  confidence  as  I  had  before,  but  my  general  impression  still  is  that 
it  is  a  fair  estimate. 

Q.  Did  I  not  understand  you  to  say  a  moment  ago  that  the  cost  of 
levee  building  within  two  or  three  years  has  increased  some  20  or  25 
per  cent! — A.  CTnder  conditions  that  were  unfavorable.  In. view  of  the 
eonditions  under  which  we  were  forced  to  build  year  by  year.  The 
heights  that  were  suggested  as  probable  ultimate  hights  in  the  report 
)f  1896  I  think,  with  two  exceptions,  turned  out  exceedingly  well. 
The  height  that  was  suggested  at  Helena  was  overrun  quite  materially. 
I^he  height  at  Ked  Biver  which  was  suggested  is  rather  excessive.  But 
nth  those  two  exceptions  the  higli-water  slope  shown  to  be  necessary 
►y  the  flood  of  1897  conforms  in  a  very  satisfactory  degree  to  the  one 
hat  we  had  suggested  would  ultimately  be  necessary. 

Q.  We  have  heard  a  great  deal,  at  the  points  where  we  have  stopped, 
bout  the  desire  on  the  part  of  the  people  to  transfer  this  entire  subjec^t 
)  the  Federal  Government,  the  States  or  levee  districts  contributing  a 
ortion  of  the  expense.  Have  you  given  that  matter  any  special 
longht;  and  if  so,  have  you  any  suggestions  to  make  to  the  committee 
i  to  a  plan  whereby  that  could  be  consummated,  if  it  should  be  thought 
esirable,  so  as  to  protect  all  interests,  and  especially  the  Government! — 
w.  I  have  thought  of  the  matter.  It  has  been  brought  to  my  attention, 
ecessarily.  I  think  it  would  be  very  acceptable  to  all  the  people  I 
now  of  living  along  the  banks  of  the  river.  What  the  respective 
bares  would  be  of  course  would  have  a  good  deal  of  eifect,  and  I  do 
ot  think  I  am  a  good  judge  of  that,  but  this  I  will  say:  that  in  the 
sust  the  people  living  aloug  the  banks  have  contributed  a  system  of 
)vees,  such  as  it  was,  partially  built.  They  have  also  contributed  in 
he  past  fifteen  or  sixteen  years  while  working  in  cooperation  with  the 
rovernment,  a  very  much  larger  sum  than  the  Government  has  con- 
ribttted.  I  am  quite  sure  that  in  the  future  they  would  be  willing  to 
ontribute  what  they  are  contributing  now,  fully;  whether  it  could  be 
Hade  more  than  the  present  contributions,  I  do  not  know.  A  great  deal 
hat  the  States  have  contributed  in  the  past  few  years  has  been  derived 
rem  the  sale  of  bonds.  Almost  all  of  those  bonds  have  been  sold,  and 
he  time  for  redemption  is  coming,  and  for  that  reason  I  do  not  think  it 
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would  be  possible  that  the  net  resources  that  could  be  applied  to  levee 
building  could  be  as  great  as  they  have  beeu  in  the  past,  although  the 
people  will  be  paying  the  same  amount  of  money.  The  State  of  Louisi- 
ana has,  1  think,  upward  of  $7,000,000  of  levee  bonds  outstanding. 

Q.  The  point  that  I  more  especially  wanted  to  get  at  was  as  to  whether 
you  had  given  any  thought,  or  the  commission  had  given  any  thought, 
to  any  plan  by  which  this  matter  could  be  practically  transferred  to  the 
Government,  and  then  the  Government  protected  in  securing  i'rom  the 
local  authorities  such  share  of  the  expense  as  might  be  agreed  upon!— 
A.  No,  sir;  the  commission  has  not. 

Q.  Has  the  commission  given  any  serious  thought  to  the  matter  of 
damages  which  might  be  claimed  against  the  Government  on  account 
of  the  construction  of  levees!  1  understand  there  are  already  claims 
filed  against  the  Government  aggregating  a  very  considerable  amouut 
Kow,  assuming  that  the  Government  takes  charge  of  this  mat;ter  and 
becomes  individually  responsible,  has  the  commission  given  any  con- 
sideration to  the  possibility  of  enormous  claims  being  i)iied  up  against 
the  Government  as  a  consequence! — A.  None  beyond  the  recommenda- 
tion that  was  made  in  two  or  three  successive  reports  referring  the  mat 
ter  to  the  attention  of  Congress  when  the  claims  were  made.  The  com- 
mission, after  having  done  that,  has  done  nothing  inoie. 

Q.  Will  you  state  in  what  reports  that  matter  may  be  found ! — A.  In 
the  reports  of  1895  and  1896, 1  should  say. 

Examined  by  Mr.  Berry. 

Q.  I  wanted  to  ask  you  if  the  difference  between  the  flood  levels  in 
1882  and  1897  was  not  about  the  same  on  an  average  along  the  river 
that  the  difference  was  at  Helena!  It  was  higher  at  Helena  in  1897 
than  it  was  in  1882.  It  was  higher  at  Vicksburg,  and  pretty  much  all 
other  points.  Now,  I  want  to  know  whether  or  not  the  average  was  not 
about  the  same  at  Helena  as  it  was  at  other  iK)ints  on  the  river.— A. 
The  Helena  gauge  went  higher  with  reference  to  the  others.  Senator, 
than  I  expected  it  tvould. 

Q.  With  reference  to  its  average,  Major,  I  am  talking  about.  Was 
it  any  higher  at  Helena  on  an  average,  as  compared  with  what  it  wfW 
at  Helena  in  1882,  than  it  was  at  other  points,  comparing  those  other 
I>oints  with  181)7  and  1882! — A.  No;  I  should  not  say  it  was,  in  the  way 
you  put  the  question. 

Q.  The  average  wjis  not  higher  at  Helena — the  difference  was  not 
greater? — A.  I  thiuk  not.  Of  course  it  would  take  some  computation 
to  answer  that  question  with  certainty. 

Q.  There  were  some  other  points  on  the  river  where  the  difference 
was  greater! — A.  Yes,  sir. 

Q.  And  there  were  other  points  where  it  was  less! — A.  Yes.  sir. 

Q.  The  commission  has  estimated  that  it  would  cost  between  eighteen 
and  nineteen  million  dollars  to  complete  the  levees  from  Cairo  to  the 
Gulf.  Now,  if(  they  were  completed  in  such  a  way  as  you  contemplate, 
do  you  believe  unless  there  was  some  extraordinary  accident)  that  tho^^ 
levees  would  hold  the  water,  provided  there  should  be  no  higher  floods 
than  we  have  had  in  the  past! — A.  Yes,  sir. 

Q.  You  believe  that  they  would  hold  the  water! — ^A,  I  do,  with  this 
limitation,  which  I  made  a  few  minutes  ago,  that  the  flood  of  1897  vas 
so  excessive  that  I  would  like  the  opportunity  of  revising  the  estimate 
of  $18,000,000  that  we  made.  I  do  not  know  of  .any  reason  for  doubting 
it,  but  I  would  not  speak  of  it  with  the  same  contidence  that  1  did  beta*e 
the  flood  of  1897. 
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Mr.  Catohings.  You  mean  as  to  the  sufficiency  of  that  amount? 

The  Witness.  Yes,  as  to  the  sufficiency  of  that  amount. 

Q.  But  you  have  no  doubt,  if  the  levees  were  completed  in  the  way 
a  which  you  contemplate  (without  regard  to  their  cost),  that  they  would 
lold  any  such  flood  as  we  have  had  in  the  past,  including  the  flood 
f  1897! — A.  I  have  no  doubt  of  it.  My  conddence  comes  from  such 
nowledge  as  this,  that  there  are  many  levees  bn  the  river  25,  30,  35, 
nd  40  teet  high,  and  they  are  among  the  safest  levees  on  the  river. 
'he  danger  of  a  levee  does  not  increase  with  its  height.  Now,  the  aver- 
se of  the  levees  would  be  16, 17,  or  18  feet,  or  along  there,  but  the 
onstruction  of  a  30  or  40  foot  levee  is  known  to  be  perfectly  possible 
jid  perfectly  safe. 

Mr.  Gallingeb.  In  connection  with  this  matter  of  damages,  Mr. 
Chairman,  I  would  like  to  have  inserted  in  the  record  the  paragraph 
leaded  *^  Consequential  damages  to  lands,"  found  on  pages  3624  and 
625  of  the  Annual  Report  of  the  Mississippi  liiver  Commission  of  1895, 
ti  which  it  is  very  strongly  intimated  by  the  commission  that  the  Gov- 
mment  may  equitably  be  held  in  damages  for  levees  already  built, 
ven  under  the  joint  operation  of  the  Federal  and  local  authorities. 

The  paragraph  referred  to  reads  as  follows : 

CONSEQUENTIAL   DAMAGES  TO   LANDS. 

Since  the  last  report  of  the  commission  information  has  been  reouested  by  the  Law 
kipartment  of  the  (lovemment,  respecting  damages  to  certain  lands  by  overflow^ 
ftid  to  have  l)een  caused  by  increase  of  flood  heights  in  the  Mississippi,  in  conse- 
nence  of  the  building  of  levees  nnder  the  direction  of  the  commission,  such  infor- 
lation  being  desired  for  the  guidance  of  that  department  in  the  defense  of  two 
lita  pending  in  the  Court  of  Claims  to  recover  such  damages.  All  the  information 
btainable  on  the  subject  was  furnished  and  is  accessible  in  the  office  of  the  Assist- 
at  Attorney-General,  and  the  suggestiun  \va«  made  that  information  of  a  similar 
laracter  respecting  the  effect  of  levees  built  under  State  authority  should  be  added 
» tliat  furnished  by  the  commission,  which  it  is  understood  has  been  done. 
The  general  subject  of  such  injuries  to  lauds  in  small  basins  was  referred  to  in  the 
at  report  of  the  commission.  (Appendix  XX,  Annual  Report  of  the  Chief  of 
ngineers  for  1894,  p.  2713.)  The  commission  adheres  to  the  views  there  expressed, 
id.  roiiews  the  recommendatiou  there  made  tliAt  some  provision  be  made  by  Con- 
less  for  the  adjustment  of  the  equitable  claims  of  land  owners  in  such  cases. 
To  what  Wi\8  then  said  it  may  be  added  that  further  consideration  of  the  subject 
la  shown  in  still  stron^^er  light  the  difficulty  attending  it.  To  asrortain  the  varia- 
0D8  of  flood  heights  Ironi  year  to  year,  to  trace  the  causes  of  those  variations  to 
leir  sources,  to  determine  how  far,  if  at  all,  they  were  due  to  levees  built  by  the 
aited  States  and  whether,  if  at  all,  they  were  due  to  levees  built  by  the  States  or 
cal  authority,  and  how  much,  if  any,  of  the  total  injury  suffered  by  a  landowner 
dae  to  an  increased  flood  height  caused  by  such  levees,  and  how  much,  if  anything, 
ight  to  be  recovere<l  from  the  United  States  for  such  injury,  is  a  problem  which 
>pears  to  the  commission  to  be  incapable  of  solution  except  by  legisiatiou  designed 
id  adapted  to  the  peculiar  aud  extraordinary^  circumstances  of  the  case. 

Examiued  by  Mr.  Nelson. 

Q.  The  eighteen  million  estimate  of  the  commisjyon  was  made  when  ? — 
L.  Two  years  ago. 

Q.  In  1896! — A.  It  appeared  in  the  reix)rt  of  the  commission  for 
806. 

Q.  It  was  made  one  year  imor  to  the  flood  of  1897,  was  it  not! — A. 
!'es,  sir. 

Q.  At  that  time  the  (commission  did  not  apprehend  that  you  woald 
ave  to  build  so  high  a  levee  as  you  now  know  would  be  required  in 
onsequence  of  the  flood  of  1897.  Is  that  not  true!  Your  estimates 
rere  then  based  upon  the  data  that  you  had  in  respect  to  the  floods  of 
882  and  1883!— A.  Yes,  sir;  and  1892  and  1893. 

Q.  All  the  previous  floods! — ^A.  Yes,  sir. 
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Q.  And  none  of  those  floods  indicated  so  high  a  levee  requirement 
as  the  flood  of  1897.    Is  not  that  true? — ^A.  That  is  true, 

Q.  How  mach  higher,  in  your  opinion,  would  the  flood  of  1897  require 
you  to  build  the  levees  than  the  prior  floods  would  require  you  to  build 
them,  taking  them  as  a  basis! — A.  I  should  say  4  feet;  above  Bed 
Eiver,  of  course. 

Q.  Then  is  it  not  a  fact  that  in  order  to  get  a  reliable  estimate  of  the 
cost  now  that  you  would  have  to  put  into  a  levee,  you  would  have  to 
take  into  account  the  construction  of  a  levee  much  bigger  than  ww 
included  in  the  eigh teen-million  estimate! — A.  Somewhat  bigger,  not 
much  bigger. 

Q.  From  3  to  4  feet  higher! — ^A.  What  I  have  in  view  is  that  greater 
flood  heights  were  reached  by  the  volume  of  water  which  I  think  was 
discharged  in  1897  than  I  supposed  would  be  the  case. 

Q.  But  does  not  that  flood  of  1897  indicate  to  you  that  you  will  have 
to  build  a  higher  levee  than  you  supposed  you  would  have  to  build 
with  only  the  flood  experience  of  the  prior  years! — A.  Very  likely. 

Q.  How  much;  from  2  to  3  feet  on  an  average! — A.  T  couldn't  say. 
It  is  a  matter  requiring  very  careful  calculation. 

Q.  Would  it  not  be  from  2  to  3  feet;  on  an  average  say  3  feet!— A. 
No;  it  might  be  an  average  of  3  feet  above  Red  River  and  below 
Helena,  between  Helena  and  Red  River.  Above  Memphis,  say,  it 
would  be  less  than  that,  and  below  Red  River  it  would  be  less  than  that 

Q.  Well,  in  view  of  those  facts  your  estimate  of  $18,000,000  (baaed 
upon  former  flood  levels,  if  that  was  the  correct  one),  this  estimate  is 
not  sufficient  for  the  flood  level  of  1897! — ^A.  I  think  it  should  be 
revised.    I  think  it  is  necessary  to  do  so. 

Q.  Is  it  not  a  fact,  in  your  opinion,  that  the  complete  closure  and 
perfect  closure  by  levees  of  the  entire  St.  Francis  Basin  would  necesfl- 
tate  even  a  little  higher  levee  than  the  flood  of  1897  indicated,  taking 
that  as  a  basis! — A.  The  more  closing  that  is  done  the  more  prepara- 
tion will  have  to  be  made  by  raising  the  grades  of  the  levees,  undoabt- 
edly. 

Q.  Do  you  not  think,  then,  that,  taking  into  account  the  flood  leveb 
prior  to  1896  and  the  estimate  you  made  in  1896  of  $18,000,000,  that  in 
view  of  the  increased  height  of  the  flood  of  1897  it  would  require  over 
$20,000,000!— A.  I  think  that  is  probable. 

In  the  rei)ort  of  the  Mississippi  River  Commission  for  1896,  on  pap 
3460,  is  Appendix  lY,  being  a  report  of  the  committee  on  levees,  giving 
an  estimate  of  increase  of  levee  heights  and  contents  necessary  for  th« 
completion  of  the  system. 

Q.  That  was  based  on  your  prior  flood  experience! — A.  Yes,  sir. 

Q.  Now,  do  you  not  think  that,  as  a  matter  of  justice  and  fairuew 
both  to  yourselves  as  a  commission  and  to  Congress,  in  view  of  tbe 
flood  experience  of  1897,  there  ought  to  be  a  reestimate  based  upon  the 
grade  necessitated  by  that  flood  ! — A.  I  think,  as  I  have  tried  to  sajt 
that  it  is  absolutely  necessary  to  revise  the  estimate,  and  1  think  it 
entirely  likely  that  the  amount  will  have  to  be  increased. 

Q.  Materially  increased! — A.  I  would  rather  wait  until  the  revision 
has  been  made  before  expressing  an  opinion  as  to  whether  it  will^ 
large  or  small. 

Examined  by  Mr.  Vest. 

Q.  Supposing  $20,000,000  was  put  into  the  hands  of  the  commissioi 
how  do  you  think  it  ought  to  be  expended  for  the  best  interests  of  tl 
(xovernment? — A.  I  know  of  no  reason  for  changing  the  system  tb^^ 
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e  have  hitherto  pursued,  except  iu  such  a  way  as  would  enable  us  to 
lake  a  distribution  that  would  give  more  uniform  heights  in  all  the 
^veral  basins  than  we  ever  have  been  able  to  do  before. 

Q.  Then  you  would  apply  it  to  strengthening  the  levees? — Q.  Yes; 
•oni  your  last  question  I  doubt  if  I  understood  your  first  question. 

Q.  Suppose  $20,000,000  was  put  into  the  hands  of  the  commission. 
Low  do  you  think  it  ought  to  be  applied  toward  the  improvement  of 
ae  Mississippi  Eiver! — A.  I  should  expend  it  between  levees  and 
redging.  We  have  divided  the  money  that  has  been  put  into  our 
ands  between  dredging  and  channel  work  and  levees.  If  the  amount 
iiat  you  speak  of  was  applicable  to  all  those  purposes,  I  should  con- 
inue  some  such  division  as  we  have  made  iu  the  past. 

Q.  Do  you  not  think  under  present  exigencies,  in  view  of  the  flood 
f  1897  and  the  damage  it  inflicted,  that  the  whole  of  that  amount 
aght  to  be  applied,  or  much  the  larger  portion  of  it,  to  strengthening 
he  levees  to  prevent  overflow! — A.  I  think  I  should  continue  the 
Iredging,  because  it  takes  but  a  very  small  part  of  $20,000,000. 

Q.  And,  except  a  small  portion  for  dredging,  you  would  put  the 
mlance  on  levees! — A.  The  operation  of  our  dredges  will  be  a  matter 
)ffive  or  six  hundred  thousand  dollars  a  year;  so,  if  $20,000,000  were 
available,  J  certainly  would  continue  dredging  work,  and  build  such 
lew  boats  as  proved  to  be  necessary. 

Mr.  Berry.    And  the  remainder  of  it  you  would  apply  to  levees? 

The  Witness.  Yes,  sir. 

Q.  Do  you  not  think  it  is  absolutely  necessai^,  under  the  present 
ircnmstances,  to  turn  the  attention  of  the  commission  to  strengthening 
nd  improving  the  levees,  so  as  to  protect  this  country  from  overflow? — 
I.  I  think  so.  I  think  their  attention  is  turned  to  that  and  they 
ppreciate  the  necessity. 

Q.  What  we  may  do  hereafter  is  another  question;  but  to  meet  pres- 
nt  conditions  and  present  danger,  is  not  the  immediate  necessity  to 
nild  up  these  levees? — A.  To  build  up  the  levees  and  to  carry  on  the 
xedging,  which  is  a  comparatively  small  thing  in  point  of  cost. 

Mr.  Berry.  You  think,  then,  that  for  the  protection  of  property 
hroughout  this  alluvial  valley  levees  are  a  necessity,  do  you  not! 

A.  I  think  they  are  an  absolute  necessity.  Without  them  the  country 
roald  be  uninhabitable. 

Examined  by  Mr.  Nelson: 

Q.  Can  you  state  how  many  miles  of  levee  are  constructed  within  the 
irisdiction  of  the  commission? — A.  I  consider  all  of  them  below  Cairo 
8  to  an  extent  under  the  jurisdiction  of  the  commission — about  1,350 
liles. 

Q.  How  many  more  miles  would  it  require  to  complete  the  system? — 
k..  I  think  about  100  miles  more  in  the  St.  Francis — about  70  miles  in 
he  Upper  St.  Francis — that  makes  170  miles  for  the  two. 

Q.  That  is  above  where  you  have  started? — A.  That  is  above  New 
Madrid.  Whether  or  not  levees  are  needed  or  wanted  there  has  always 
3een  an  open  question.  To  construct  that  system  would  take  us  above 
Dairo  and  out  of  our  jurisdiction.  We  couldn't  build  that  levee  sys- 
tem  

Q.  Then  there  is  a  little  reach  of  7  or  8  miles  below  the  Arkansas 
River,  between  that  and  the  head  of  the  Tensas  Basin  ? — A.  Yes ;  there 
^ould  be  1,500  hundred  miles  of  levee  at  the  outside. 

Q.  Fifteen  hundred  miles  from  Cairo  down  ? — A.  Yes,  sir. 
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Examined  by  Mr.  Berry : 

Q.  What  is  the  river  distance  from  Cairo  to  New  Orleans? — A.  NiDe 
hundred  and  sixty-three  miles. 

Q.  And  from  New  Orleans  to  the  Gulf! — A.  One  hundred  and  ten 
miles  to  the  passes. 

Q.  And  from  Cairo  to  the  Gulf! — A.  Ten  hundred  and  seventy-three 
miles. 

Q.  Now,  is  it  convenient  for  you  to  state  how  much  in  the  aggregate 
has  been  contributed  since  the  war  by  local  authority  toward  the  con- 
struction of  these  levees  that  are  now  built  or  under  contract  and  what 
has  been  contributed  by  Federal  authority! — A.  I  can  not  do  it.  Those 
statistics  have  all  been  compiled  and  can  be  furnished  without  any  dif- 
ficulty, but  I  can  not  carry  them  in  my  mind.  There  is  in  this  book,  I 
think  [referring  to  the  lleport  of  the  Mississippi  River  Commission  tor 
the  year  1895],  a  table  that  covers  a  part  of  that.  Here  is  the  relative 
expenditure  of  the  United  States  and  of  the  different  riparian  Stat^ 
from  July  1, 1892,  to  June  30, 1896.  That  is  found  in  the  Report  of  the 
Mississippi  River  Commission  for  1895,  page  3627. 

Q.  Have  you  the  figures  there  t — ^A.  In  Missouri  the  United  States 
expended  $88,000  for  613,000  yards;  the  State  of  Missouri  expended 
$208,000  for  1,387,000  vards.  In  Arkansas  the  United  States  expended 
$1,896,000  for  9,986,000  yards;  the  State  of  Arkansas  expended 
$355,000  for  2,070,000  yards.  In  Mississippi  the  United  States  expended 
$1,050,000  for  6,293,000  yards;  the  State  of  Mississippi  expended 
$1,112,000  for  6,109,000  yards.  In  the  State  of  Louisiana  the  United 
States  expended  $2,967,000  for  12,368,000  yards;  the  State  of  Louisi 
ana  expended  $3,874,000  for  21,566,000  yards. 

Mr.  C  A.TOHINGS.  That  statement.  Major,  only  covers  the  four  years, 
from  July,  1892,  to  July,  1896! 

The  Witness.  From  July,  1892,  to  June  30, 1896. 

Mr.  Nelson.  And  there  are  two  years  subsequent  to  that. 

Mr.  Catohings.  I  understood  Senator  IJelson  to  ask  what  the  total  is. 

Mr.  Nelson.  Yes ;  since  the  war. 

The  Witness.  Well,  all  that  can  be  furnished,  and  will  be. 

Q.  Have  you  any  statement  to  make  as  to*  the  matter  of  outlets  or 
reservoirs? — A.  The  subject  of  outlets  has  been  thrashed  out,  I  think? 
more  thoroughly  than  any  other  problem  connected  with  the  physics 
of  the  river,  and  I  hardly  think  it  is  worth  while  to  say  much  about  it 
The  law  of  sedimentary  streams  is  probably  illustrated  better  in  tbe 
Mississippi  than  anywhere  else.  It  is  sedimentary  to  a  greater  or  less 
degree  throughout  its  entire  length,  and  as  you  start  from  the  head 
waters  and  come  down,  as  the  volume  increases  the  slope  decreases 
with  a  regularity  that  is  very  beautiful  to  observe  when  ilooded.  That 
continues  until  you  get  to  the  head  of  the  passes,  and  then  the  sing^ 
river  is  divided  into  three  or  four  other  rivers,  and  the  slope  immedi 
ately  increases  from  1 J  inches  per  mile  to  3  inches  per  mile.  That  is 
because  the  volume  of  water  is  subdivided  and  its  power  is  partly  lost. 
Any  outlet  of  any  great  magnitude  in  Louisiana  below  Red  Rivtf 
would  be  substantially  carrying  the  head  of  the  passes  up  the  river  to 
where  that  outlet  was  opened,  and  the  conditions  of  slope  that  no^ 
prevail  in  the  passes  themselves  for  10  or  12  miles  would  prevail 
throughout  the  river  up  to  this  outlet,  which  would  be,  say  100  mile-S 
and  the  consequence  of  that  would  be  that  the  surface  of  the  river 
above  there  would  be  raised. 

Q.  You  regard  it  simply  as  a  transfer  of  the  head  of  the  passes  aft 
then,  to  where  outlets  were  made? — A,  Yes. 
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d  you  would  get  a  number  of  smaller  chanuelsf — A.  You  would 
\  iucreased  slope,  which  results  from  subdivision  of  volume, 
sea  up,  not  12  or  15  miles,  as  is  now  the  case,  but  for  100  miles, 
ver  the  distance  might  be,  to  the  head  of  the  Delta.  That  is  a 
al  consideration  of  outlets.  A  practical  one,  that  appeals  to 
strongly,  is  that  any  outlet  you  make  is  a  river,  and  has  got 
eed.  You  want  to  get  the  water  out  of  the  river,  but  you  do 
;  to  get  it  on  the  land.  So,  when  you  make  your  outlet  you 
)  to  levee  it  to  the  sea  and  restrain  it  in  the  same  way  that  you 
ain  river  itself.  If  you  have  100  miles  to  the  sea,  you  will  have 
200  miles  more  levee,  and  the  cost  and  danger  attending  levee 
tion  and  maintenance  is  in  proportion  to  its  length.  So  you 
ally  increase  the  care,  expense,  and  danger  to  this  extent. 

camined  by  Mr.  Vest  : 

what? — A.  By  building  these  outlets  and  increasing  the  length 
to  restrain  them,  which  has  to  be  attended  to  in  high  water, 
seems  to  me,  though,  Major,  that  the  practical  question  is  what 
t  to  do  with  the  present  outlet — whether  we  ought  to  close 
[  open  up  the  Southwest  Pass,  or  leave  the  South  Pass  open 
.  open  the  Southwest  Pass,  or  abandon  the  idea  of  opening  the 
st  Pass  and  leave  the  South  Pass  as  it  is  and  improve  it! — A. 
a.t  is  not  within  the  jurisdiction  of  the  commission;  but  I  have 
1  defined  views  about  that. 

)11, 1  would  like  to  hear  them.  It  does  not  make  any  difference 
it  is  within  the  jurisdiction  of  the  commission  or  not. 

^amined  by  Mr.  Gallingkb  : 

fore  the  Major  answers  that  question  I  would  like  to  ask  him 
tion  about  this  outlet  system  (which  of  course  does  not  relate 
isses).  You  say,  Major,  that  this  additional  length  of  water 
whether  it  is  a  hundred  miles  more  or  less,  would  have  to  be 
n  both  sides? — A.  Yes;  it  would  have  to  be  excavated  and 
3ed. 

t  in  addition  to  that  is  there  any  certainty  that  you  would  not 
'actically  all  the  water  through  that  pass  and  leave  the  country 
randed,  out  on  the  banks  of  the  river,  or  is  there  any  absolute 
r  that  you  could  divert  enough  through  the  pass  to  relieve  the 
►ove? — A.  In  connection  with  that  suggestion,  I  would  use  this 
on :  This  river  is  full  of  islands,  and  every  island  has  a  chute 
}.    There  is  not  an  adjustment,  an  equilibrium,  anywhere  on 

between  the  main  stream  and  an  island  chute.  In  every  case 
3  is  filling  up  or  it  is  deepening  and  enlarging.    It  will  either 

or  else  at  some  time  the  river  will  go  into  the  chute.  So 
outlet.  It  will  prove  to  be  absolutely  impossible  to  build  an 
lich  will  have  a  stable  relation  to  the  main  river.  It  will  either 
lose  up  and  require  perpetual  dredging  or  else  it  will  enlarge 
me  the  main  river.    It  will  be  impossible,  designedly,  to  build 

having  permanently  the  desired  capacity.  You  might  hit  it  by 
,  and  that  would  be  the  only  chance.  You  could  not  expect  to 
sh  a  result. 

&RRY.  And  the  idea  of  making  a  permanent  outlet  from  the 
cis  Basin  to  the  Gulf  would  involve  such  an  immense  cost  as  to 
mpracticable,  would  it  not,  Msyor  I 
link  it  is  possible. 
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Examined  by  Mr.  Nelson  : 

Q.  In  connection  with  this  outlet  matter,  there  is  for  the  time  being 
a  very  small  outlet  in  tne  Tensas  Basin,  back  of  the  Tensas  River  there, 
that  goes  out  in  that  6  or  7  mile  gap  below  the  Arkansas  Elver,  is 
there  not! — A.  Yes,  sir. 

Q.  Through  that  bayou  there! — A.  The  levees  of  the  Arkansas  River 
and  Amos  ridge  systems  overlap  each  other.  The  overlapping  is  not 
sufficient  to  exclude  all  backwater. 

Q.  Would  it  not  be  well  to  leave  that  outlet  open  for  the  time  being, 
until  you  get  your  levee  system  better  fortified! — A.  The  Amos  Ridge 
levee  has  been  strengthened  with  a  view  to  making  it  safe  from  over- 
topping, but  I  do  not  think  there  is  any  intention  at  present  to  extend 
that  line  any  higher  up. 

Q.  No  intention  to  close  it  for  the  present? — A.  IJo,  sir. 

Q.  Of  course,  in  time,  it  ought  to  be  closed ! — ^A.  It  ought  unqnefr 
tionably  to  be  closed,  in  time. 

Mr.  Oatchings.  Major,  I  would  like  to  have  you  say  something  about 
the  question  of  cut-offs,  if  you  will. 

The  Witness.  The  last  cut-off,  I  think,  was  Waterproof  Cut-oft 
That  occurred  in  1884.  The  length  of  the  river  was  reduced  12J  miles. 
A  resurvey  was  made  (which  I  have  shown  you  to-day)  with  a  view  of 
ascertaining  what  was  going  on  in  regard  to  the  bed  of  the  river.  In 
1896  it  was  ascertained  by  that  survey  that  the  river  had  recovered, 
out  of  that  12^  miles,  about  5  miles  of  its  length,  and  by  this  time  it 
undoubtedly  has  recovered  still  more,  so  the  efiect  of  shortening  the 
river  and  increasing  the  velocity  by  a  cut-off  is  not  permanent,  but  ia 
measured  by  ten  or  twenty  years  certainly.  Within  twenty  years  after 
the  occurrence  of  the  Waterproof  Cut-off  its  effect  on  the  length  of  the 
river  will  have  disappeared;  but  in  the  meantime  immense  quantities 
of  bank,  of  levees,  and  of  valuable  real  estate  and  improvements  will 
have  been  caved  into  the  river  to  enable  it  to  regain  the  length  which 
was  lost. 

Reference  might  be  made  to  the  cut-off  at  Vicksburg,  That  occurred 
before  the  art  of  bank  revetment  had  made  any  real  progress,  and  there- 
fore it  was  impossible  to  prevent  it.  But  could  $200,000  to  $300,000 
have  been  put  into  good  revetment  on  the  upper  side  of  Vickshurg 
Point,  it  would  have  saved  upward  of  $2,000,000,  and  would  have 
enabled  Yicksburg  to  maintain  the  commercial  position  which  she  can 
never  entirely  regain.  A  quarter  of  a  million  dollars  would  have  pre- 
vented that  cut-off.  I^ow,  we  know  something  about  revetments  and 
appreciate  the  danger  of  cut  off  s,  and  we  are  using  very  vigorous  efforts 
in  two  places  to  prevent  them.  One  is  at  Ashbrook  Neck  (a  short  dis- 
tance above  Greenville),  the  other  is  at  Cowpen  Neck  (just  ahove 
Natchez).  The  effect  of  either  of  these  cut-ofl's  would  be  to  largely 
increase  the  caving  in  all  the  bends  above  and  occasion  the  loss  of 
levee  and  real  estate,  and,  in  the  case  of  the  latt-er  point,  it  would 
immediately  destroy  the  harbor  of  Natchez,  depositing  a  sand  bar  along 
the  whole  front. 

Mr.  Catohings.  With  no  compensating  advantages  to  commercet 

The  Witness.  With  no  compensating  advantages  to  c/>mmerce. 

Mr.  Vest.  Senator  Caffery,  on  two  different  occasions,  said  to  me: 
"Do  not  fail  to  notice  the  Atchafalaya  Kiver,  and  to  observe  the  great 
danger  there  is  of  the  Mississippi  River  being  diverted  through  that 
river  and  abandoning  its  present  course."  What  have  you  to  sa>y 
on  that! — A.  Well,  sir;  I  hope  you  will  take  a  look  at  it  to-mono^ 
morning. 
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}.  Well,  will  you  state  your  opinion  of  the  possibility  of  that? — A. 
3re  was  a  great  deal  of  apprehension  of  that  some  years  ago,  and 
baps  there  was  some  foundation  for  the  apprehension;  there  seems 
have  been  enough,  certainly,  for  the  Mississippi  Kiver  Commission 
^et  an  appropriation  and  make  a  project  for  the  prevention  of  any- 
Qg  of  the  sort.  That  project  consisted  in  the  construction  of  six  sill 
ns,  one  after  the  other,  about  a  quarter  of  a  mile  apart,  across  the 
chafalaya,  with  a  view  to  preventing  a  further  enlargement.  We 
Qt  to  work  and  built  two  of  these  dams.  Surveys  have  been  made 
intervals  since,  and  we  have  kept  a  watch  on  the  locality,  and  there 
lo  evidence  of  any  necessity  for  building  any  more  than  the  two  of 
\  six  dams  that  we  already  have.  Should  there  be  occasion  to  build 
re  we  would  immediately  do  it. 

Examined  by  Mr.  Nelson  : 

j.  Is  it  not  the  tendency  of  more  recent  times  for  the  Atchafalaya 
;her  to  become  an  outlet  for  the  Bed  Eiver  than  the  Mississippi? 
at  is,  does  it  not  lead  directly  out  of  the  Bed  Biver  before  the  Bed 
ver  effects  a  complete  junction  with  the  Mississippi! — A.  Yes.  The 
^acity  of  the  Atchafalaya,  however,  is  larger  than  that  of  the  Bed. 
3.  Yes,  but  I  mean  the  head  of  the  Atchafalaya  is  directly  oi^t  of  the 
d  rather  than  directly  out  of  the  Mississippi! — A.  The  mouth  of 
)  Bed  and  the  mouth  of  Old  Kiver  are  about  9  miles  apart.  The  head 
the  Atchafalaya  is  between  them,  3  miles  from  the  Bed  and  6  miles 
m  the  mouth  of  Old  Biver. 

Q.  And  how  far  from  the  mouth  of  the  Bed  Biver  where  it  flows  into 
3  Mississippi? — A.  Well,  you  come  down  Bed  Biver  to  its  mouth; 
m  you  go  along  Old  Biver  3  miles  to  the  head  of  the  Atchafalaya: 
m  you  pass  the  head  of  the  Atchafalaya  and  go  over  Old  Biver  6 
les  more,  when  you  get  into  the  Mississippi. 
3.  So  there  is  no  direct  connection  with  the  body  of  the  Mississippi  ? — 

No,  sir;  only  through  Old  Biver. 
j.  The  connection  is  more  immediate  with  the  current  of  the  Bed? — 

Yes,  sir;  in  distance  and  direction,  both. 

j.  And  on  that  account  the  apprehended  danger  is  growing  more 
QOte? — A.  The  danger  is  one  that  can  be  controlled  and  is  being 
tched.  The  enlargement  of  the  Atchafalaya  started  from  the  removed 
Ihe  dam  by  the  State  of  Louisiana  in  1845. 

lir.  Vest.  Senator  Oaflery's  apprehension  seems  to  be  that  the  Mis- 
dppi  will  break  through  a  tongue  of  land  and  throw  a  volume  of  its 
ter  into  the  Atchafalaya;  but  I  asked  him  the  question  the  day 
ore  I  left  Washington  if  there  was  any  erosion  on  the  west  bank  of 
^  Mississippi,  and  he  said  not  that  he  knew  of. 
Che  Witness.  There  is  very  little  or  none. 

3.  Now,  whJBre  have  you  put  in  those  sill  dams — down  near  Sims- 
rtf — A.  Yes,  sir. 

Mr.  Yest.  Where  is  that  tongue  of  land  tnat  Senator  Calfery  thinks 
d  Mississippi  may  break  through? 
The  Witness.  1  can  not  imagine,  sir. 

Q.  I  would  be  glad  to  have  your  views  upon  the 'revetment  and  con- 
viction system. — A.  1  will  speak  particularly  of  the  character  and 
tantity  of  revetment  work  that  the  commission  has  been  engaged 
>ou  for  the  past  two  or  three  years,  since  they  submitted  estimates  to 
>J)gre8S  concerning  the  continuous  reve.tment  of  the  river.  Since 
at  time  we  have  confined  our  work  to  three  kinds  of  localities.  We 
ve  gone  on  with  the  revetment  of  harbors.  We  have  done  work  at 
ckman,  Oolumbus,  New  Madrid,  Helena,  Memphis,  and  so  on  down 
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tlie  river.  Those  works  have  been  entirely  successful.  Some  of  them 
still  need  exteusion.  *  The  work  at  New  Madrid  is  entirely  succesafiil, 
but  should  be  extended  probably  twice  its  present  length.  The  same 
is  true  at  Helena.  And  that  is  the  only  liuiit  to  their  success— that 
there  is  not  enough  of  them;  and  that  is  determined  by  the  money,  of 
course. 

Mr.  Yest.  Have  any  of  them  given  way  ? 

The  Witness.  No,  sir;  not  these  small  town  harbors  that  I  am 
speaking  of  now. 

Q.  You  consider,  then,  in  short,  Major,  that  revetments  are  essential 
and  useful,  both  in  protecting  so-called  harbors  on  the  river  and  also 
in  protecting  levee  fronts  from  erosion! — A.  I  do  not  think  it  can  be 
done,  sir,  in  any  other  known  way. 

Q.  And  the  only  thing  that  militates  against  the  system  at  all  is  the 
matter  of  expense — the  cost  of  itt — A.  I  do  not  think  the  matter  of 
cost  militates  against  it  in  such  localities. 

Q.  In  limited  localities! — A.  In  limited  localities. 

Q.  But  I  mean  as  to  its  ftdl  adoption. — A.  Yes,  sir. 

I  would  like  to  call  attention  particularly  to  the  work  at  Memphis 
Harbor.  When  the  commission  first  took  charge  of  the  river,  the  cav- 
ing was  on  the  left  bank,  or  the  Memphis  side,  above  the  city.  That  was 
reveted,  and  the  revetment  is  successful,  and  there  has  been  little  or 
no  trouble  there  since.  The  danger  then  was  that  the  front  of  the  city 
of  Memphis  wor.ld  be  caved  in.  That  danger  passed,  and  Memphis  was 
then  threatened  with  a  subsequent  danger. 

Q.  That  of  a  cut-oft'f — No,  sir;  I  do  not  think  it  was  the  danger  of  a 
cut-oflf.  The  recession  of  the  upper  side  of  Hopefield  Point  (which  is 
on  the  right  bank  of  the  river)  allowed  the  growth  of  the  opposite  bar 
on  the  left  bank,  which  gradually  extended  down  the  river  and  threat- 
ened to  close  up  the  Memphis  Harbor  front.  The  only  way  to  prevent 
that  was  to  build  the  Ho])efield  revetment  and  prevent  the  further 
recession  of  that  point,  and  we  started  at  work  to  do  that.  Then  came 
the  restriction  placed  on  us  by  Congress,  and  for  two  or  three  years  we 
were  forbidden  to  build  any  revetment  work.  During  that  time  Hope- 
field  Point  continued  to  cave,  and  the  bar  on  the  opposite  side  to  extend 
downstream,  and  Memphis  lost  irretrievably  one-third  of  her  harbor 
front.  She  never  can  regain  it.  It  was  lost  during  that  time  and  for 
that  reason.  That  is  the  history  of  revetment  at  Memphis.  The  revet- 
ment at  Delta  Point  and  Vicksburg  Harbor  is  of  equal  importance  to 
Vicksburg.  If  that  revetment  should  fail  or  not  be  maintained,  and 
the  point  travels  down  the  river,  Vicksburg  will,  to  a  certain  extent, 
share  the  fate  of  other  towns  whose  fronts  have  been  covered  by  bars; 
at  any  rate,  the  work  of  the  maintenance  of  the  Yazoo  Canal  will  be 
very  much  increased. 

Q.  In  your  opinion,  then.  Major,  to  sum  up,  revetments  (expense  or 
no  expense)  are  necessary  and  essential  and  must  be  resorted  to  in  cases 
like  these  at  Memphis,  ^ew  Madrid,  Vicksburg,  and  other  points 
similarly  situated? — A.  Yes,  sir. 

Q.  And  also  in  cases  where  it  is  essential  to  protect  levees  from  imme- 
diate destruction  near  bends? — A.  Yes,  sir.  Also  where  your  line  of 
levee  is  between  the  river  and  an  old  lake,  for  instance,  and  also  for 
the  prevention  of  cut-oflf's.  Those  objects  can  be  accomplished  in  no 
other  way. 

Q.  And,  without  going  into  the  subject  of  revetments  in  general,  yon 
believe  in  supplementing  the  levee  system  with  such  work  to  the  extent 
you  have  indicated  ? — A.  I  do. 
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Mr.  Vest.  Major,  how  is  this  revetment  made! 
The  Witness.  It  is  made  of  willow  brush  bound  in  fascines,  the 
ndles  beinff  about  15  inches  in  diameter.  These  bunches  are  bound 
jether  until  they  get  a  length  of  1,000  or  1,500  feet  and  a  width  of 
)  feet;  that  gives  you  an  area  of  8  or  9  acres  afloat  of  this  stuff. 
en  stones  are  put  upon  It  and  it  is  sunk  into  the  bed  of  the  river. 
en  the  bank  above  low  water  is  graded  to  a  slope  of  about  one  on 
ir,  and  that  is  riprapped  with  stone.  None  of  this  work  which  is  built 
mattress  work  is  exposed  even  at  low  water. 


U.  S.  S.  Mississippi,  February  6^  1898. 
Henry  B.  Richardson,  sworn,  testified  as  follows: 

Examined  by  Mr.  Nelson: 

Q.  Where  do  you  live,  Mr.  Richardson! — A.  In  New  Orleans. 

li.  What  position  do  you  now  occupy! — A.  Chief  engineer  of  the 

ite  of  Louisiana. 

5.  With  jurisdiction  over  what! — A.  Over  the  works  of  Louisiana, 

arge  part  of  which  works  are  the  levees. 

3.  As  State  engineer  you  have  authority  over  and  charge  of  the 

tire  levee  system  of  the  State! — A.  Yes,  sir. 

Q.  How  long  have  you  held  the  position  that  you  now  hold! — A. 

ace  1880. 

Q.  You  are  head  engineer,  having  charge  of  all  the  public  works  of 

&  State  ? — A.  Yes,  sir. 

Q.  Will  yon  please  state  how  the  administration  of  your  levee  system 

Louisiana  is  carried  on;  in  whose  hands  it  is,  by  whom  it  is  managed, 

j.    You  might  state,  first,  the  number  of  districts,  and  then  state  the 

ministration. — A.  There  are  now  in  the  State  of  Louisiana  twelve 

vae  districts,  each  of  which  is  supposed  to  be  a  territory  to  some 

tent  topographically  independent  of  the  other  districts. 

Q.  Can  you  state  from  memory  what  each  of  these  districts  is? — A. 

the  upper  portion  of  the  State  there  is  the  Fifth  Louisiana  district. 

Q,  What  does  that  comprise! — A.  That  comprises,  in  general  terms, 

3  territory  between  the  Mississippi  River  and  the  Tensas  and  Mason, 

d  from  the  Louisiana  line  to  the  mouth  of  the  Red  River. 

<i.  Does  this  district  that  you  have  described  include  what  the  Gov- 

imeut  engineers  understand  as  the  whole  Tensas  Basin,  from  the 

kansas  to  the  mouth  of  the  Red  River! — A.  It  does  not  include  the 

Lole  of  it.    It  includes  all  except  the  portion  in  the  State  of  Arkansas. 

Q.  So  that  the  district  you  have  described  includes  all  the  Tensas 

isin  front  in  Louisiana! — A.  Yes,  sir. 

Q.  Now,  go  on  with  your  enumeration  of  the  districts. — A.  South  of 

e  mouth  of  Jled  River, on  the  right  bank, comes  the  Atchafalaya  Basin 

lee  district,  which,  so  far  as  its  front  is  concerned,  is  the  same  as  the 

ississippi  River  Commission's  Atchafalaya  district. 

Q.  That  includes  the  Mississippi  River  from  the  mouth  of  the  Red 

iver  to  what  point! — A.  To  Bayou  liafourche.    Donaldson ville  is  at 

e  head  of  Bayou  Lafourche. 

Q.  And  in  that  district  you  have  both  the  Atchafalaya,  Bayou  Teche, 

id  Bayou  Plaquemine.    Are  those  all  in  tlie  district! — A.  They  are 

i  in  the  district.    It  is  generally  bounded  by  the  Atchafalaya  and  the 

K;he  on  one  side  and  by  Bayou  Lafourche  and  the  Mississippi  River 

the  other. 
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South  of  the  Atchafalaya  Basin  levee  district  (ou  the  right  bank  still) 
is  the  Lafourche  Basin  levee  district,  which  extends  from  Bayoa 
Lafourche  to  a  point  fifty  odd  miles  below  New  Orleans. 

Q.  That  includes,  in  addition  to  the  Mississippi  front,  also  the  Bayoa 
Lafourche? — A.  The  Bayou  Lafourche.  South  of  the  Lafourche  Basin 
levee  district  still  in  the  Buras  levee  district,  extending  from  the  point 
last  named  to  the  jump. 

Q.  That  is  right  above  the  passes? — ^A.  About  11  miles  above  the 
head  of  the  passes. 

On  the  left  bank  we  have  the  Pontchartrain  levee  district,  extending 
from  Baton  Eouge  to  the  upper  limits  of  the  city  of  New  Orleans.  Then 
we  have  the  Orleans  levee  district,  which  includes  the  city  of  New 
Orleans  on  both  sides  of  the  river.  Then  we  have  the  Lake  Borgne 
Basin  levee  district,  extending  from  New  Orleans  to  Bohemia  PlanU* 
tion,  about  50  miles  below  New  Orleans.  There  is,  also,  an  organized 
levee  district  that  has  never  done  any  work,  called  the  Gat  Island  le?ee 
district,  which  is  just  above  Bayou  Sara.  We  have  beside  that  seyeral 
levee  districts  on  Bed  Eiver. 

[See  map  marked  "Exhibit  W,"  appended.] 

Q.  For  each  of  these  levee  districts  you  have  a  separate  levee 
board? — ^A.  For  each  of  these  levee  districts  there  is  a  board  of  levee 
commissioners. 

Q.  How  many? — A.  They  differ  in  number  from  three  to  ten. 

Q.  Has  each  board  an  engineer  of  its  own,  or  are  you  the  engineer 
for  all  of  them? — ^A.  The  board  of  State  engineers  are  exofficio  engi 
neers  for  all  of  the  districts  of  the  State  except  the  Orleans  district 
The  State  board  of  engineers  consists  of  five  members. 

Q.  Of  which  you  are  the  head? — A.  Of  which  I  am  the  head. 

Q.  And  that  board  constitutes  the  engineeriug  force  for  all  the  dis- 
tricts?— ^A.  Yes,  sir;  except  the  city  of  New  Orleans. 

Q.  Will  you  please  prepare  and  send  me  a  paper  (and  we  will  attach 
it  to  your  testimony)  giving  the  mileage  of  levees  on  the  Mississippi 
Eiver  within  your  State,  and  also  a  statement  of  what  your  State  has 
expended  in  the  construction  of  levees  on  the  Mississippi  Biver  since 
the  war? 

[See  pax)ers  marked  "Exhibits  W,  X,  Y,  and  Z,"  appended.] 

A.  I  will  do  so.  Possibly  I  could  give  you  theleugth  of  front  on  the 
Mississippi  Eiver  now.  The  Fifth  Louisiana  district  is  about  246  miles 
in  length ;  the  Atchafalaya  Basin  levee  district  is  about  130  miles. 

Q.  On  the  Mississippi  Eiver? — ^A.  All  of  these  are  on  the  Mississippi 
Eiver.  The  La  Fourche  Basin  levee  district  is  about  120  miles  in 
length,  and  below  that  is  the  Buras  levee  district,  having  a  length  of 
about  34  miles. 

Q.  The  districts  you  have  named  include  all  the  mileage  in  your  State 
on  the  Mississippi  Eiver? — A.  On  the  right  bank. 

Q.  Now  give  us  the  left  bank. — A.  The  Pontcfaartrain  district  aboat 
126  miles;  the  New  Orleans  district  26  miles  on  both  sides  of  the 
river — about  13  miles  on  each  side. 

Q.  And  below  that? — A.  The  Lake  Borgne  Basin  levee  district,  with 
a  front  of  about  48  miles.  Below  the  Lake  Borgne  levee  district  the 
public  levee  system,  in  charge  of  parochial  authorities,  extends  to  Fort 
St.  Philip — about  23  miles. 

Q.  Are  you  able  to  tell  us  how  much  your  State  has  expended?—^: 
I  am  unable  to  separate  expenditures  for  levee  work  on  the  Mississippi 
Eiver  from  total  expenditures  for  levees  on  all  streams  for  years  previoos 
to  1879 ;  but  the  total  cost  of  levees  built  by  the  State  and  levee  difr 
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le  Mississippi  Biver  and  interior  streams  from  1865  to  1898 
5,712.61.  From  1879  to  1898  the  cost  of  levee  work  under- 
le  Mississippi  Biver  by  the  State  and  levee  districts  has  been 
16. 

;ement  marked  '^Exhibit  X"  apx>ended.] 
is  the  total  amount  expended  by  your  State! — A.  It  is  the 
nt  paid  for  actual  levee  construction  by  the  State  and  levee 
uring  the  periods  stated,  so  far  as  they  are  recorded  in  the 
f  the  State  engineer  department,  but  it  does  not  include 
a  very  large  amount  of  levee  work  done  (mostly  before  the 
vee  districts  were  incorporated)  by  parochial  and  municipal 
i,  nor  the  expenses  of  administration,  nor  the  interest  and  dis- 

I  by  some  of  the  levee  districts  on  their  bonds  and  other 
is  also  exclusive  of  the  cost  of  most  of  the  wooden  revet- 
[  other  more  or  less  perishable  and  temporary  protective 
^ell  as  of  all  ^' high- water  expenses,"  such  as  guards,  emer- 
r,  sacks,  lumber,  freight,  etc.  In  short,  it  practically  includes 
it  the  cost  of  earthwork,  mostly  done  under  contract.    The 

represented  by  these  expenditures  amounts  to  81,428,947 
Is  since  1865,  on  all  streams,  while  on  the  Mississippi  Biver 
e  the  beginniug  of  1879,  it  amounts  to  40,743,915  cubic  yards, 
t  was  the  average  cost  of  that  per  yard  f — A.  On  all  streams, 
about  27  cents  per  cubic  yard,  aud  od  the  Mississippi  Biver, 
,  nearly  19  cents  per  cubic  yard. 

he  average? — A.  Yes,  sir.  Of  recent  years  the  cost  has 
.  less. 

us  approximately  what  has  been  the  average  cost  during 
iw  years. — A.  The  average  price  of  work  done  by  the  Stiite 
districts  from  April  20,  1892,  to  April  20, 1894.  was  17.57 
iubic  yard.  The  average  cost  of  all  levee  work  (tone  by  the 
levee  districts  from  April  20, 1894,  to  April  20, 1896,  was 
\  per  cubic  yard. 

ks  been  coming  down? — A.  It  has  been  coming  down.  The 
rice  of  work  done  by  the  State  directly  during  the  latter 
1 10.54  cents;  that  done  by  all  the  districts  of  the  State  was 
I. 

is  State  you  work  your  convicts  on  the  levees,  do  you  not? — 
ts  work  on  the  levees;  yes,  sir;  under  .contractors, 
let  your  convicts  out  to  contractors? — A.  The  State  of 
leases  its  penitentiary  to  a  firm  who  are  in  the  contracting 
They  bid  as  any  other  contrai'tors. 

under  contractors  is  the  only  way  in  which  your  convicts 
That  is  the  only  way. 
State  does  not  use  them  directly? — A.  The  State  does  not 
lirectly. 

e  levee  building  in  your  State  carried  on  by  contract  work 
^.  Almost  entirely  by  contract.    1  may  say  entirely  by  con- 

II  levee  construction,  though  sometimes  repairs  are  made  by 
b  levee  boards  with  day  labor. 

can  you  give  us  some  idea  of  the  average  height  of  your 
n  !New  Orleans  up? — A.  I  should  think  the  average  height 
;e,  along  the  Mississippi  Biver  above  New  Orleans,  is  over  12 
table  marked  ^'Exhibit  Y,"  appended.] 
%ve  familiar  with  the  flood  stages  of  the  floods  prior  to  1897, 
iown? — A.  Yes. 
were  the  flood  stages  within  your  State  in  1897,  as  shown  by 

P 24 
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the  gauges,  as  compared  with  prior  years! — ^A.  The  1897  flood  heights 
on  the  Mississippi  Kiver  and  the  outlet  bayous  exceeded  anything  that 
has  ever  been  before  recorded. 

Q.  About  how  much  on  an  average!  Take  the  highest  point  of  fbe 
18j7  flood  and  compare  it  with  the  highest  point  of  any  previous  flood, 
what  was  the  average  excess  in  1897! — A.  I  would  make  a  guess  that 
it  was  a  foot  and  a  half  or  perhaps  two  feet.  It  was  something  over 
three  feet  toward  the  upper  end,  and  it  was  less  than  a  foot  in  sooie 
placeii  at  the  lower  end. 

Q.  It  varied  from  a  foot  to  three  feet! — A.  It  varied  somewhere  fiom 
a  foot  or  a  little  less  at  the  lower  end  to  nearly  three  and  a  half  M 
at  Yicksburg,  toward  the  upper  end. 

Q.  If  you  have  stations  on  the  Mississippi  Biver  you  might  give  us 
the  excess  of  the  flood  of  1897,  over  other  floods,  at  each  of  those 
points. — ^A.  At  Lake  Providence  (which  would  be  in  the  upper  part  of 
the  State)  2.4  feet;  at  Yicksburg,  3.45  feet;  at  St.  Joseph  (which  we 
passed  a  little  while  ago),  2.55  feet;  at  Natchez,  1.2  feet;  at  Ked  Biver 
Landing,  1.33  feet;  at  Bayou  Sara,  1.55  feet;  at  Baton  Bouge,  2.2  feet; 
at  Plaquemine,  2.45  feet;  at  Donaldsonville,  2.2 feet;  at  College  Point, 
2.05  feet;  at  Oarrollton,  1.55  feet;  at  New  Orleans,  1.6  feet;  at  Fort 
Jackson,  0.3  foot. 

Q.  It  runs,  then,  from  about  a  foot  to  three  and  a  half  feet,  does  it 
not,  from  New  Orleans  up? — ^A.  From  1.6  feet  at  New  Orleans  to,  say, 
3.45  at  Yicksburg. 

Q.  From  one  and  a  half  to  three  and  a  half,  could  you  say?— A. 
About  that. 

Q.  The  average  would  be  about  two! — A.  The  average,  I  think, is 
something  like  two. 

Q.  Did  many  crevasses  occur  within  your  State,  on  the  Mississippi 
Eiver,  in  the  1897  flood? — ^A.  There  were  three  crevasses  on  the  Mis- 
sissippi which  were  not  closed  during  the  flood. 

Q.  What  were  those  three! — A.  Biggs  crevasse 

Q.  Biggs  crevasse  was  near  Yicksburg?— A.  About  Ave  miles  below 
Yicksburg ;  the  Eeed  crevasse,  within  a  mile  and  a  half  of  it.  The  Biggs 
and  Eeed  crevasses  occurred  within  one  day  of  each  other. 

Q.  Where  was  the  third? — A.  The  Glasscock  Island  crevasse,  below 
Natchez. 

Q.  Those  were  not  closed  ? — ^A.  They  were  not  closed  during  the  flooi 

Q.  Can  you  remember  the  length  of  those  respective  crevasses?— A. 
I  believe  the  Biggs  crevasse  was  2,500  feet  in  length.  The  Beed 
crevasse  was  about  1,100  feet  in  length.  The  length  of  the  Olassooek 
crevasse  I  do  not  remember. 

Q.  Then  you  had  some  crevasses  that  were  closed  pending  the  flood f-- 
A.  Yes.  There  was  a  crevasse  at  Conrad  Point,  below  Baton  Bonge^ 
that  occurred  after  the  water  had  declined  2  feet,  or  something  1&^ 
that,  which  was  promptly  closed.  Besides  that,  there  were  sev^ 
other  crevasses  in  the  lower  part  of  the  river  in  the  Buras  levee  distziet, 
which  were  closed. 

Q.  Tou  are  familiar  with  the  fact,  of  course,  that  the  flood  gauge  ftt 
Cairo  in  1897  was  not  quite  as  high  as  in  1882  and  1883,  but  it  was 
higher  than  some  of  the  other  floods  ? — ^A.  Yes,  sir. 

Q.  A  nd  yet  with  you  the  gauge  was  higher,  as  you  have  stated.  NoW) 
how  do  you  account  for  that  difference  in  the  height  of  the  water  down 
here?  To  what  causes  do  you  ascribe  it? — A.  I  think  it  partially  dae 
to  the  improvement  and  increase  of  levees. 
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Q.  The  building  of  more  levees! — ^A.  The  building  of  more  levees, 
the  better  control  of  the  floods  above. 

Q.  The  increased  construction  of  levees,  and  the  inclosure  of  more 
river  basins  above f^  A,  And  in  the  lower  part  of  the  river  I  am  dis- 
posed to  attribute  it  to  what  I  regard  as  probably  the  silting  up  of  the 
river  during  the  several  years  of  comparatively  low  water. 

Q.  Tou  think  that  the  river  bed,  during  some  years,  has  been  grad- 
ually rising  a  little! — A.  No,  sir. 

Prior  to  the  flood  of  1897 1 — ^A.  I  do  not  think  there  has  been  any 
progressive  rising. 

Q.  I  mean,  do  you  think  that,  owing  to  the  low  stages  that  prevailed 
for  some  years  prior  to  the  flood  of  1897,  there  had  been  a  raising  in  the 
bed  of  the  river? — ^A.  That  is  my  belief:  that  during  the  years  when 
the  floods  were  not  great,  there  was  probably  a  deposit  of  material  in 
the  bed  of  the  river  in  the  lower  part  of  its  course,  where  it  always 
remaina  a  comparatively  deep  pool  during  the  low- water  period. 

Q.  A  deposit  that  was  not  carrie'd  ofl"! — A.  Which  was  only  removed 
by  the  flood  of  1897,  bat  not  before  the  flood  came. 

Q.  And  you  think  that  had  some  bearing  on  the  flood  of  1897? — A. 
I  believe  such  deposits  may  have  temporarily  obstructed  the  channel 
aud  reduced  its  capacity  for  discharge  until  higher  stages  and  stronger 
currents  removed  them. 

Q.  Have  you  any  idea  as  to  about  how  much  of  a  figure  that  would 
cut? — A.  I  have  not. 

Q.  What  effect  has  the  continuation  of  the  levee  system  and  the 
inclosure  of  those  several  basins  above  had  upon  the  channel  of  the 
river,  in  your  opinion? — ^A.  I  believe  that  the  tendency  of  confining 
the  water  is  to  scour  out  aud  enlarge  the  channel  and  make  a  better 
channel  for  discharge — probably  a  deeper  one. 

Q.  On  the  whole,  then,  it  is  your  opinion  that  the  rise  of  the  water  in 
the  flood  of  1897  oc<*.urred  not  so  much  from  any  general  filling  up  of  the 
bed  of  the  river  as  from  the  increased  construction  of  levees  and  the 
inclosure  of  other  basins? — A.  That  is  my  belief. 

Q.  About  how  much  would  your  levees  require  to  be  fortified,  on  an 
average,  above  their  present  condition  to  make  them  perfectly  safe  to 
withstand  such  a  flood  as  that  of  1897  proved  to  be? — A.  I  am  disposed 
to  think  between  3  aud  4  feet,  as  to  the  State  of  Louisiana. 

Q.  You  would  need  from  3  to  4  feet  higher  levee  on  an  average? — 
A.  Than  we  now  have. 

Q.  To  meet  the  exigencies  of  such  a  flood  as  the  flood  of  1897? — ^A.  I 
think  so. 
Q.  And  to  be  perfectly  safe  ? — ^A.  That  is  of  course  an  off'-hand  opinion. 
Q.  Do  you  take  into  consideration,  in  giving  that  opinion,  the  com- 
plete closure  of  all  the  basins  above  and  the  perfection  of  the  levee 
System? — ^A.  I  have  that  in  mind;  yes,  sir. 

Q.  It  is  on  that  theory  that  you  think,  if  the  levee  system  is  com- 
pleted, you  will  require  from  3  to  4  feet  higher  levee,  and,  of  course, 
to  fortify  in  proportion? — A.  Yes,  sir.  I  think  many  portions  of  the 
levee  system  of  Louisiana  need  strengthening;  that  even  for  the  height 
they  now  have  they  need  a  greater  width  of  base. 

Q.  Do  I  understand  the  law  in  your  State  is  that  the  riparian  owners 
have  to  give  the  right  of  way  for  the  levees  free? — ^A.  The  law  of  Loui- 
siana is  well  settled  in  that  respect;  it  has  come  down  from  the  French 
^nd  Spanish  occupation. 
Q.  Under  your  law  is  the  State  at  liberty  to  take  any  land  you  need 
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for  levee  porpoises  and  the  earth  for  the  construction  of  the  same 
without  paying  any  damages? — A.  Yes,  sir.  Within  the  past  eight  or 
ten  years  a  number  of  suits  have  been  brought,  covering  almost  all 
phases  of  that  question,  and  the  jurisprudence  seems  to  be  very  well 
settled  by  the  State,  and  the  holding  of  the  State  courts  has  been 
affirmed  by  the  Supreme  Court  of  the  United  States,  so  I  am  told. 

Q.  As  to  your  State? — A.  As  to  the  State  of  Louisiana. 

Q.  Have  any  suits  been  brought  (involving  not  the  question  of  dam 
ages  for  right  of  way — that  is,  for  the  land  taken  for  the  construction  of 
levees — nor  for  the  land  left  outside,  between  the  levee  and  the  river)  to 
recover  damages  because  their  land  was  flooded  on  account  of  tbe 
insufficiency  of  the  levee  or  the  improper  construction  of  it,  or  anything 
of  that  kind? — A.  I  know  of  none. 

Q.  The  suits  that  have  been  brought,  then,  have  related  merely  to 
claims  for  compensation  for  the  land  taken  for  levees  and  for  land  left 
outside? — A.  Yes,  sir;  for  immediate  damage  done  by  the  constmctioD 
of  levees. 

Q.  And  for  damages  by  leaving  land  outside? — A.  Or  for  the  taking 
of  property  without  compensation. 

Q.  If  it  were  submitted  to  you  by  the  General  Government  what 
suggestions  or  recommendations  would  you  make  as  to  levee  improve- 
ments in  your  State? — A.  I  would  recommend  that  sufficient  siims  be 
appropriated  to  very  greatly  enlarge  the  present  levee  system,  and  that 
they  be  made  available  in  large  sums  or  for  a  long  period  of  time.  As 
to  the  levee  system  itself,  I  do  not  suppose  I  need  say  that  I  belieTeit 
is  the  only  means  of  protecting  this  country  from  overflow. 

Q.  If  you  had  ample  funds,  how  long  would  it  take  you,  under  reason- 
able conditions,  to  bring  your  levees  op  to  that  higher  state  of  3  to  4 
feet,  as  you  suggest? — A.  I  believe  that  could  be  done  in  three  or  foor 
years  in  the  State  of  Louisiana;  perhaps  less. 

Q.  Would  your  people  be  willing  to  put  the  MiRsissippi  River  levees 
under  the  jurisdiction  of  the  Federal  Government,  do  you  think?— A. 
So  far  as  I  can  judge  of  the  temper  and  spirit  of  the  people  of  Louisiana, 
I  think  that  would  be  the  wish  of  ninety- nine  out  of  a  hundred. 

Q.  And  would  they  be  willing  to  do  that  if  the  Federal  Government 
contributed  half  and  they  contributed  half  to  the  construction  and 
maintenance  of  the  levees? — A.  I  am  disposed  to  think  so,  though  their 
willingness,  or  rather  their  ability,  to  do  so,  or  to  continue  expenditures 
for  levees  at  the  rate  they  have  biaen  incurred  for  the  past  five  or  ten 
years  may  be  questionable.  The  levee  districts  are  taxed  for  levee 
purposes  probably  about  as  much  as  it  is  practicable  to  collect  Most 
of  them  have  considerable  bonded  debts  (over  $3,000,000  in  aggregi^) 
for  which  sinking  funds  must  sooner  or  later  be  provided.  This,  vith 
the  accruing  interest  (6  per  cent),  will  absorb  a  large  share  of  their 
future  revenues  and  leave  them  without  resources  to  undertake  vork 
on  the  scale  they  have  been  carrying  it  on  for  a  few  years  past. 

(See  table  marked  "Exhibit  Z,"  appended.) 

Q.  That  is  what  I  mean. — A.  No,  sir;  that  never  has  been  done.  I 
am  not  aware  that  anything  has  ever  been  done  except  that  a  few 
hundred  dollars  was  given  by  one  of  the  levee  boards  to  try  some  kind 
of  a  spur  dike — which  was  a  failure,  by  the  way.  I  believe  they  hold 
that  they  have  a  right  to  do  it,  but  it  never  has  come  within  their 
means. 

Q.  They  never  have  done  that  to  protect  their  levees? — ^A.  No,  sir. 

Q.  Your  course  has  been,  then,  where  a  levee  has  been  threatened 
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and  in  imminent  danger,  on  bends  of  rivers,  etc.,  to  build  new  levees 
inside! — ^A.  To  go  back  and  build  another  levee. 

Q.  Have  you  any  idea  of  the  cost  of  the  maintenance  of  your  levees 
(and  by  that  I  include  the  cost  of  putting  in  new  levees  where  older 
ones  are  threatened  by  the  river)  f  What  does  it  cost  you  annually  to 
maintain  your  levees,  including  the  rebuilding  of  portions  that  have 
been  replaced! — ^A.  I  could  not  give  a  statement  of  what  it  has  cost  in 
that  way.  It  would  hardly  convey  any  idea,  in  my  judgment,  as  to 
what  it  should  cost  in  the  future. 

Q.  Give  us  your  best  judgment  of  the  cost  of  maintenance  and  what 
you  would  include  in  that.  State  your  opinion  of  the  cost  of  mainte- 
nance as  compared  with  Major  Harrod's  opinion,  in  respect  to  Louisi- 
ana.— A.  I  think  Major  Harrod's  estimate  was  2|  per  cent,  if  I 
understood  him  rightly. 

Q.  Yes,  sir;  for  the  whole  reach  to  Cairo. — A.  I  think  that  would  be 
too  much  for  the  State  of  Louisiana,  principally  for  the  reason  that  all 
the  lower  part  of  Louisiana  does  not  require  such  frequent  renewals  of 
levees.  The  erosion  of  banks  is  not  so  rapid.  It  has  Irequently  hap- 
X>enedin  the  upper  portion  of  Louisiana  that  five  or  six  hundred  feet  of 
the  bank  has  been  lost  by  caving  in  a  single  year.  One-quarter  of  that 
would  be  very  excessive  in  the  lower  part  of  the  State. 

Q.  Take  the  reach  of  the  river  from  the  mouth  of  the  Bed  Eiver  up; 
to  what  extent  have  you  suffered  from  erosion  or  the  undermining  oi 
levees  by  the  river — where  the  river  has  worked  in  and  undermined  the 
hank,  and  so  rendered  your  levees  useless! — ^A.  A  very  large  propor- 
tion of  the  levee  building  previous  to,  say,  ten  years  ago  was  required 
in  consequence  of  the  caving  of  banks.  Since  that  time  the  work  done 
by  the  General  Government  has  added  very  largely  to  the  means  for 
building  levees:  they  have,  hence,  been  better  located;  they  have  been 
located  farther  back  from  the  caving  banks. 

Q.  The  great  damage  you  sustained  before  arose  from  defective 
locations  of  your  old  levees,  did  it  not! — A.  That  was  the  greatest  dif- 
ficulty. 

Q.  The  levees  were  built  too  close  to  the  bank! — A.  Yes.    There 
Was  not  means  to  do  more  than  to  make  what  you  might  call  a  tem- 
porary patch  of  levee. 
Q.  And  close  to  the  river! — A.  Comparatively  close. 
Q.  Too  close! — A.  Very  frequently  too  close. 

Q.  And  the  great  advantage  of  the  Federal  system  has  been  that  you 
have  been  enabled  to  get  a  better  location! — A.  Yes,  sir;  not  only 
because  of  having  larger  sums  of  money  has  the  work  of  the  Federal 
Qbvemment  made  better  levees,  but  it  has  left  less  for  the  people  in 
the  districts  to  do,  and  consequently  the  levees  can  be  located  on  better 
lines,  farther  back. 

Q.  From  Bed  Eiver  down  to  New  Orleans  you  have  not  had  so  much 
trouble,  have  you! — ^A.  No. 

Q.  The  river  is  more  settled  in  its  channel! — A.  The  banks  cave  less 
^pidly. 

Q.  And  there  are  less  curves  in  the  river,  are  there  not! — A.  Bather 
less  curves  in  the  river. 

Q.  Do  you  know  Mr.  E.  T.  King,  statistician  of  the  parish  of  the 
Teche! — ^A.  I  know  a  Mr.  King;  I  do  not  know  that  I  know  this  Mr. 
King.. 

Q.  He  signs  himself,  ^'  Statistician,  parish  of  the  Teche.'' — A.  I  can 
not  say  that  I  do  know  Mr.  King^  I  think  I  have  met  him. 
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Q.  I  want  to  read  yoa  a  statement  that  he  makes,  and  ask  your  opin- 
ion on  the  subject: 

There  is  another  danger  threatening  our  people,  and  that  is  the  danger  of  tlie 
Mississippi  River  going  down  the  Atchafala^a,  which  has,  daring  the  fl(M>d  of  last 
spring  (that  means  1897),  proved  its  capacity  to  overflow  nearly  the  whole  basin 
without  a  break  in  the  line  of  levees  from  the  mouth  of  the  Red  to  the  railroad 
crossing  on  the  Lafourche.  The  distance  is  only  one-third  of  its  present  ofaannel, 
the  fall  much  greater,  and  the  only  reason  it  does  not  now  take  to  that  route  is  that 
the  Atohafalaya  is  not  wide  and  deep  enough  to  discharge  such  an  immense  volame 
of  water,  butlt  is  both  widening  and  deepening  rapidly,  and  it  is  only  a  question  of 
time  when  it  will  be  large  enough  and  the  whole  Mississippi  River  discharge  itfldf 
in  this  direction.  The  result  will  be  to  flood  five  and  jeopardize  as  many  more  of 
the  richest  parishes  in  the  State.  The  remedy  is  to  entirely  divorce  the  Red  and 
Atchafaiaya  from  the  Mississippi.  Nature  has  been  trying  to  do  this  for  years.  Bat 
the  United  States  Government  has  been  spending  nearly  a  million  dollars  In  dredg- 
ing out  the  sandbars  and  mud  flats  in  Old  River,  that  nature  bad  placed  there,  for 
the  nurpose  of  keening  up  navigation  with  the  Red  and  Atchafaiaya.  As  soon  as 
the  locks  at  the  Plaquemine  are  completed  there  will  be  no  necessity  for  this,  as 
there  will  be  a  certain  and  safe  communication  at  all  times  through  these  locks,  and 
no  necessity  for  keeping  open  Old  River.  Then  it  can  be  easily  closed  and  all  dinger 
of  the  Mississippi  River  coming  in  this  direction  prevented.  It  will  not  only  do 
this,  it  will  reclaim  and  protect  from  overflow  1,000,000  acres  of  tiie  richest  land  in 
the  world,  l^ing  in  the  Atchafaiaya  Basin  and  the  parishes  of  Concordia  and  Cata^ 
houla,  that  is  now  worthless,  and  make  them  as  valuable  as  any  in  the  State. 

Now,  do  you  think  there  is  any  immediate  or  pressing  danger  of  the 
Mississippi  Kiver  breaking  into  the  Atchafaiaya! — ^A.  I  have  never 
thought  there  was  any  great  danger  of  the  Mississippi  Biver  breaking 
into  the  Atchafaiaya.  And  whatever  danger  there  may  have  been  I 
believe  is  fully  controlled  by  the  works  of  the  Mississippi  River  Com- 
mission at  Simmsport. 

Q.  You  think  they  have  accomplished  whatever  is  necessaryf— A. 
My  belief  is  that  they  have  accomplished  whatever  is  necessary  to  pre- 
vent the  enlargement  of  the  Atchafaiaya  Kiver.  The  old  river  itself^ 
so  far  as  I  am  aware,  never  has  enlarged  to  any  extent;  it  has  a  better 
channel  for  navigation  than  it  formerly  had,  but  is  much  narrower. 

Q.  Do  you  believe,  as  Mr.  King  intimates,  that  it  would  be  advisable 
to  divert  the  Bed  Kiver  wholly  into  the  Atchafaiaya,  and  make  it  one 
continuous  stream,  and  cut  it  oft*  from  the  Mississippi? — A.  If  all  the 
levees  along  the  Tensas  Basin  front  were  really  in  condition  to  be 
absolutely  impregnable,  I  should  think  it  would  be  greatly  to  the  inter- 
est of  a  large  part  of  Louisiana  to  have  the  Bed  and  the  Atchafaiaya 
treated  as  one  system,  and  the  Mississippi  as  another;  that  is,  to  ha?e 
them  **  divorced." 

Q.  And  to  have  the  Bed  Biver  discharge  into  the  Atchafaiaya f— A. 
Yes,  sir.  But  to-day,  if  I  had  the  power  to  do  it,  I  should  fear  to  do  it. 
I  would  not  dare  to  do  it  while  the  levees  above  remain  in  their  present 
imperfect  condition.  No  one  would,  I  suppose,  without  much  more 
study  of  it,  as  an  intricate  problem,  than  has  yet  been  given  to  it  My 
fear  wonld  be  that  breaks  in  the  levees  of  the  Tensas  Basin 

Q.  On  the  Mississippi,  do  you  mean! — A.  On  the  Mississippi.  Tbat 
the  breaking  of  these  levees  would  so  fill  up  that  basin  that  it  would  be 
very  much  more  deeply  overflowed  than  it  ever  can  be  while  open  at 
the  lower  end  as  it  is  now.  Of  course,  when  we  have  extensive  breaks 
in  the  levees  on  the  Tensas  Basin  front,  wator  returns  to  the  Mississippi 
Biver  through  Old  Biver. 

Q.  Yes,  but  if  you  relieve  the  Mississippi  Biver  of  the  waters  of  ti« 
Bed  Biver,  and  divert  them  wholly  into  the  Atchafaiaya,  how  could 
that  increase  the  danger  up  here  on  the  Tensas  Basiuf — ^A.  Intb^ 
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esent  condition  of  affairs  all  the  waters  o.f  Bed  Fiver  usually  go  down, 

may  go  down,  the  Atchafalaya  I^iver. 

Q.   Under  present  conditions? — A.  Under  present  conditions.    In 

ber  words,  the  Atchafalaya  la  capable  of  carrying  more  than  the  Red 

ver  proper  ever  brings  down  to  it. 

Q.  Well,  without  a  gread  deal  more  levee  work  on  the  Atchafalaya, 

aid  it  carry  the  waters  of  the  Red  River  complete,  in  addition  to 

lat  it  is  now  carrying! — A.  I  think  it  could  not  in  the  Lower  Atcha- 

iaya.    The  Lower  Atchafalaya  spreads  out  into  a  series  of  bayous 

d  passes  through  a  lake,  the  topography  of  which  I  am  not  very 

niliar  with.    I  do  not  think  it  would  be  an  easy  matter  to  control  the 

x^hafalaya  River  by  levees  when  the  Red  is  in  flood,  if  the  crevasse 

kter  f]*om  the  Tensas  Basin  were  also  carried  down  through  the  Atcha- 

laya. 

Q.  But  waiving  all  that,  if  you  could  divert  the  entire  waters  of  the 

A  River  into  the  Atchaialaya  and  away  from  the  Mississippi,  would 

not  relieve  the  Tensas  Basin  above  here  f    Up  above  the  month  of  the 

id  River,  would  it  not  relieve  the  Mississippi? — A.  It  would,  so  long 

all  Mississippi  River  water  were  excluded  from  that  basin. 

Q.  I  meant  that  it  was  excluded. — A.  But  if  there  were  breaks  in  the 

rees,  then  the  condition  of  that  district  would  be  very  much  worse 

an  it  is  now,  I  apprehend,  because  the  Atchafalaya  itself  would  not 

en  be  large  enough  to  carry  the  combined  volume  of  a  flood  in  Red 

ver  and  the  water  coming  from  the  various  crevasses  that  you  can 

Dceive  of  as  possibly  existing  in  the  levees  of  the  Tensas  front. 

Q.  Would  you  regard  it  as  wise  to  utilize  the  Atchafalaya  to  carry 

'  the  surplus  water  of  the  Red,  and  also  of  the  Mississippi  water,  in 

nes  of  flood  ?   Would  you  think  that  would  be  a  help  below  the  mouth 

the  Red  River? — A.  I  think  it  would  have  some  effect. 

Q.  Do  you  think  it  would  do  any  good,  without  jeopardizing  the 

ississippi  below  the  mouth  of  the  Red  River? — A.  Possibly  I  do  not 

derstand  you. 

Q.  I  mean,  if  you  were  to  use  the  Atchafalaya  by  diverting  into  it  not 

ly  the  Red  River  but  a  portion  of  the  Mississippi  at  flood  tide 

That  is  the  condition  now,  is  it  not?    As  I  understand  it,  that  is  the 
38ent  condition. 

Q.  Yes ;  but  I  mean,  could  it  not  be  utilized  still  more  extensively  and 
brd  relief  to  the  Mississippi  River  below  without  jeopardizing  the 
merest  s  of  the  Mississippi  River  below  the  mouth  of  the  Red  River? — 

I  should  fear  not.    The  difficulty  of  controlling  it  would  be  still 
eater  than  it  is  now. 

Examined  by  Mr.  C atchings  : 

Q.  What  is  the  volume  of  discharge  from  the  Mississippi  now,  in  times 
flood,  down  the  Atchafalaya? — A.  I  do  not  think  I  could  tell  you 
actly.  It  depends  entirely  upon  what  Red  River  does. 
Q.  But  it  is  an  enormous  outlet  in  times  of  flood? — ^A.  Tes;  I  suppose 
)re  than  one- third,  or  nearly  one-half,  of  the  capacity  of  the  Atcha- 
[aya  is  devoted  to  carrying  out  Mississippi  water  in  times  of  flood. 
Q.  I  understand  you  to  say  now,  with  the  Atchafalaya  as  it  is,  one- 
Jf  of  its  carrying  capacity  is  devoted  to  transporting  the  Mississippi 
ods? — ^A.  Yes,  sir. 

Q.  Now,  I  understood  you  to  say.  Major,  that  you  would  not  divorce 
B  Atchafalaya  and  the  Red  from  the  Mississippi,  if  you  had  the  power, 
r  the  reason  that  while  the  Atchafalaya  is  ample  to  carry  off  the  flood 
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waters  of  the  Bed,  if  it  had  no  other  burden  to  carry,  yet,  if  crevaBses 
occurred  above  the  mouth  of  Bed  Biver,  such  a  volume  of  water  might 
go  through  those  crevasses  into  Bed  Biver  as,  added  to  the  volume  of 
the  Bed  Biver,  would  inundate  all  that  lower  country. — A.  That  is 
what  I  meant,  but  you  have  expressed  it  much  better  than  I  did. 

Q.  But  you  would  not  incur  that  danger  if  you  had  the  i>ower?— A. 
I  would  not  dare  do  it  in  the  present  condition  of  the  levee  system  on 
the  Mississippi  Biver  front  of  the  Tensas  Basin. 

Examined  by  Mr.  Nelson: 

Q.  Assuming  that  the  levees  on  the  Mississippi  Biver  from  the  montii 
of  the  Old  Biver,  up  on  the  Tensas  front  were  sufficient  so  as  to  be  safe, 
would  you  then  believe  it  a  proper  thiug  to  divert  the  Bed  Biver  into 
the  Atchafalaya  as  a  means  of  protecting  against  floods  below  the 
mouth  of  the  Bed  Biver? — ^A.  I  should  think  it  a  very  desirable  thing 
for  those  people  who  live  down  on  the  Teche  and  all  that  country. 

Q.  To  divert  the  Bed  Biver  down  there? — A.  In  my  view  of  the 
situation  Bed  Biver  already  runs  down  the  Atchafalaya  without  diver- 
sion from  its  usual  natural  course;  to  divorce  the  two  river  systems 
iif  there  were  no  danger  of  crevasses)  I  think  would  be  desirable. 
)ut  that  fact — the  danger  of  crevasses — is  of  great  importance. 

Q.  You  mean  if  there  were  no  crevasses  above  here? — A.  Yes,  sir; 
if  there  were  a  range  of  hills,  for  instance,  along  the  bank  of  the  Mis- 
sissippi Biver,  above  any  possible  overflow,  without  gaps  or  openings 
in  it,  extending  from  and  along  the  Arkansas  Biver  to  the  Bed,  instead 
of  the  existing  imperfect  line  of  levees,  I  should  have  little  doubt  as  to 
the  desirability  of  divorcing  the  Mississippi  from  the  Bed  and  Atcha- 
falaya at  the  earliest  moment  practicable.  . 

Examined  by  Mr.  GATCHmas : 

Q.  The  Bed  Biver,  as  I  understand,  has  a  very  large  and  valuable 
commerce,  and  boats  now  engaged  in  that  commerce  come  out  of  the 
Bed  Biver  into  the  Mississippi;  and,  in  going  from  below  up  into  the 
Bed.  they  pass  up  the  Mississippi,  around  Tunibull  Island,  and  up  into 
the  Bed.  Now,  if  the  Bed  were  divorced  from  the  Mississippi  into  the 
Atchafalaya,  the  only  way  that  commerce  could  be  carried  on  wooldbe 
to  go  through  the  locks  which  we  are  building  at  Plaquemine,  and  then 
work  up  the  Atchafalaya.  Now,  what  effect  would  it  have  in  the 
course  of  time  ui>on  the  navigation,  commercial,  and  steamboat  inter- 
ests of  the  Mississippi  Biver,  if  they  were  compelled  to  go  down  and 
take  that  devious,  long  route? — ^A.  I  do  not  know  how  greatly,  but  it 
would  to  some  extent,  of  course — at  least  during  high  water — ^increase 
the  time  and  difficulty  of  navigation  into  Bed  ^ver.  The  route  to  the 
Teche,  Courtableau,  and  Lower  Atchafalaya,  however,  would  be 
shortened. 

Q.  Do  you  think  the  steamboat  interests  would  consent  to  that 
divorcement? — ^A.  My  impression  is  that  some  of  them  would  no^ 
favor  it. 

Examined  by  Mr.  NEiiSON : 

Q.  What  proportion  of  the  water  that  ^oes  into  the  Atchafiftla^^ 
comes  from  the  Bed  Biver  and  what  proportion  comes  from  the  Missi^ 
sippi,  in  your  opinion,  at  high  water,  during  flood  stages? — ^A«  I  su; 
pose  a  little  more  than  half  of  it  comes  from  the  Bed. 

Q.  And  the  other  half  from  the  Mississippi? — A.  Less  than 
from  the  Mississippi  j  a  little  more  than  half  firbm  the  Bed,  perhaps. 
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Q.  As  a  stream,  the  Atchafalaya  carries  more  water,  does  it  not,  or 
as  much,  as  the  Red  does! — A.  When  fiill  it  carries  more  than  the  Bed 
River  proper  ever  could  carry. 

Q.  Its  capacity  is  greater  as  a  water-carrying  stream  than  that  of 
the  Red  River! — A.  Yes,  sir. 

Q.  So  that  if  the  Mississippi  water  should  be  entirely  excluded  from 
the  Atchafalaya  and  the  Atchafalaya  remitted  wholly  to  the  water  of 
the  Red,  it  would  not  have  as  much  water  to  carry  as  it  does  where  it 
takes  water  out  of  both  streams! — ^A.  No,  sir;  not  as  much. 

Q.  What  is  your  opinion  with  respect  to  relieving  the  Mississippi 
River  below  by  means  of  outlets  through  the  Atchafalaya,  the  Plaque- 
mine,  and  the  Bayou  La  Fourchef— A.  I  think  if  it  were  successM 
in  lowering  the  flood  levels  (which,  by  the  way,  I  doubt)  it  would  be  a 
very  expensive  method  of  doing  it.  K  any  natural  streams  could  be 
used  for  an  outlet  they  would  have  to  be  leveed. 

Q.  Are  there  any  other  outlet^  of  any  consequence  that  you  can  think 
of  besides  the  Atchafalaya,  the  Plaquemiue,  and  the  La  Fourche? — ^A. 
Artificial  outlets  have  been  proposed  frequently  at  various  points.  One 
of  those  is  in  the  neighborhood  of  Bonnet  Oarre,  another  some  10  miles 
below  New  Orleans  into  Lake  Borgne. 

Q.  WeU,  that  is  on  the  other  side,  is  it  not! — A.  I  thought  you  meant 
to  take  the  river  as  a  whole.    Do  you  refer  entirely  to  the  right  bank! 

Q.  I  did.  ]!^ow,  are  there  any  places  on  the  left  bank,  below  Baton 
Bouge,  where  the  river  could  be  relieved  by  outlets! — A.  On  the  left 
bank  outlets  are  often  spoken  of  at  Bonnet  Carre,  at  Pass  Manchac,  and 
into  Lake  Borgne. 

Q.  Pass  Manchac,  into  the  Amite  River! — ^A.  There  was  a  natural 
ooUet  there  at  one  time.    It  was  long  since  closed. 

^  Q.  The  Amite  River  flows  into  Pontchar train,  does  it  not! — ^A.  Yes, 
sir.  I  think  any  relief  that  could  be  produced  by  opening  Bayou  Man- 
^hac  would  be  utterly  insignificant,  as  you  may  see  if  you  land  there 
^nd  look  at  it,  and  it  would  be  necessary  to  levee  its  banks  for  many 
EHiles. 

Q.  That  outlet  would  go  into  the  Gomite  and  from  thence  into  the 
Ajnite,  would  it  not! — A.  I  believe  it  would  go  into  the  Amite  and 
bbence  into  Lake  Pontchartrain. 

Q.  Are  there  any  other  points  below  there  where  you  could  make 
Outlets  that  would  be  of  any  utility  !— A.  I  do  not  think  there  are. 

Q.  Are  there  any  points  there  where  an  outlet  could  be  made  into 
Lake  Pontchartrain! — A.  Bonnet  Carre  has  often  been  spoken  of, 
9rhere  a  crevasse  existed  for  nine  or  ten  years;  the  water  came  through 
bbere  at  high  stages  of  the  river,  when  it  got  over  its  banks,  ran  into 
tiake  Pontchartrain  and  produced  great  masses  of  deposit,  drift,  and 
s^nd;  in  other  words,  it  began  to  silt  itself  up,  which  caused  the  efflu- 
eot  water  to  spread  out  and  overflow  the  country  more  and  more  until 
t;he  crevasse  was  closed  in  the  winter  of  1882-83. 

Q.  The  river  did,  at  high  stages,  make  use  of  that  outlet  to  some 
extent  then! — ^A.  For  eight  or  nine  years. 

Q.  Did  it  serve  as  a  relief  to  the  country  below! — ^A.  I  think  not  to 
c^y  considerable  extent. 

Q.  Yon  would  not,  then,  on  the  whole,  as  I  understand  it,  be  in  favor 
of  utilizing  any  of  these  outlets! — ^A.  No,  sir. 

Q.  As  a  means  of  relief! — A.  I  think  not.  I  think  there  is  but  one 
'Method  of  protecting  the  country  firom  overflow,  and  that  is  by  means 
>f  levees. 
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Major  Habbod.  I  spoke  with  Major  Starling  and  Captain  Dabnej 
yesterday  on  the  sabject  of  the  cost  of  maintenance,  and  gave  then 
my  methods  and  results,  and  I  understood  them  to  agree  with  me  sub 
stantially. 

Mr.  EiOHABDSON.  I  would  like  to  add  a  word  as  to  my  reasons  foi 
thinking  Major  Harrod's  estimate  of  the  cost  of  maintenance  of  leveei 
may  be  excessive  so  far  as  Louisiana  is  concerned. 

As  I  understand  it,  his  estimate  is  based  upon  an  assumption  that  th< 
levee  lines  are  located  along  concave  bends,  adjacent  to  about  half  tb( 
total  length  of  the  levee  line,  where  erosion  is  going  on,  at  such  a  difl 
tance  from  the  bank  that  they  must  be  renewed,  on  account  of  tb 
recession  of  the  bank,  every  twenty  years,  equivalent  to  a  renewal  o 
the  whole  line  once  in  forty  years,  so  that,  on  an  average,  2^  per  cen 
of  the  line  must  be  renewed  annually.  It  also  assumes  that  the  costo 
levee  work  per  unit  of  length  will  remain  the  same  hereafter  as  that  dov 
estimated  for  the  work  of  construction.  Both  these  assumptions,  i 
seem  to  me,  may  be  reasonably  modified  in  a  direction  to  give  a  smalla 
result. 

While  the  Mississippi  River  Gommission  expects  its  levees  to  be  sc 
located  as  to  last  at  least  twenty  years,  locations  that  may  last  mncl 
longer  are  not  prohibited,  and,  in  my  judgment,  the  general  line  of 
levees  in  Louisiana  along  concave  bends  may  be  expected  to  last,  on  an 
average,  much  more  than  twenty  years,  especially  the  line  of  levees 
below  the  mouth  of  Red  River.  Twenty-five  or  thirty  years  appears  to 
me  a  fairer  estimate  for  Louisiana,  notwithstanding  the  fact  that  tbe 
upper  end  of  the  State  has  about  150  miles  of  the  most  excessively 
caving  bank  to  be  found  anywhere  along  the  entire  course  of  the  river. 

Again,  the  cost  of  levee  work  per  cubic  yard  has  already  been  greatly 
reduced  by  the  larger  amount  of  work  offered,  by  improved  methods 
and  machinery,  and  by  closer  economy.  There  is  no  apparent  reason  to 
my  mind  why  still  furthur  reductions  may  not  come  as  the  work  con- 
tinues. Whenever  a  system  of  levees  of  sufficient  height  and  section 
is  once  completed  the  repairs  and  renewals  necessary  for  maintenance 
should  constitute  a  class  of  work  that  can  be  long  foreseen  and  which 
need  only  be  undertaken  under  the  most  favorable  conditions  that  can 
be  selected;  not,  as  now,  in  the  inevitable  hurry  of  active  constrnction 
on  short  time,  often  in  the  most  unsuitable  season,  and  sometimes  with 
doubtftil  prospects  as  to  the  time  and  certainty  of  payment.  Such  work 
may  reasonably  be  expected  to  be  done  at  less  prices  than  those  esti- 
mated for  the  work  of  construction.  If  the  work  of  construction  is 
estimated  at  15  cents  per  yard  it  seems  to  me  fair  to  estimate  the  work 
of  renewal  at  not  over  12  cents. 

And,  finally,  I  am  not  without  hope  that  the  caving  river  banks  wil^ 
in  time  be  revetted  and  held  in  fixed  jiosition.  Wherever  they  are  sc 
held  the  work  of  maintaining  levees  should  be  reduced  almost  to  tb< 
simple  care  of  the  grass  growing  on  them,  and  the  minor  repairs  C2l\^ 
for  by  occasional  wave  wash  and  rain  wash,  with  such  guarding  ai^ 
inspection  as  ordinary  prudence  demands  for  the  preservation  of  aP 
public  work. 

I  will  send  from  Kew  Orleans  at  an  early  day  statements,  tables,  etc 
relative  to  levees  in  Louisiana,  and  request  that  they  be  attached  '< 
and  form  a  part  of  this  testimony. 

[See  the  following  papers,  marked  "Exhibits  W,  X,  Y,  and  Z."] 
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Exhibit  X. 

Office  Board  State  Enginrrrs  of  Louisiana, 

New  Orleans^  February  20,  1898, 

m,t€fment  showing  amount  and  cost  of  levee  work  undertaken  by  the  State  of  Louisiana  and 
l^  oeveral  district  levee  boards  from  1865  to  February,  1898,  condensed  from  Appendix  C, 
w^eport  hoard  of  State  engineers  of  April  £0,  189i,  with  additions  from  later  reports  and 
records  of  the  board  of  State  engineers  of  Louisiana, 


Lereea  on  the  Mississippi 
River. 

Levees  on  interior 
streams. 

Totals  for  all  streams. 

Periods. 

Cubic  yards 
of  earth- 
work. 

Cost. 

Cubic 
yards  of 
earth- 
work. 

Cost 

Total  cubic 

yards  of 
earthwork. 

Total  cost. 

Q6  to  1879  a 

19.674,878 

$10,138,574.83 

1, 774, 503 

$1, 127, 279. 22 

21,449,471 

$11, 260, 853. 55 

r^9  to  1881,  both  in- 
^clnaiTO b ............ 

8,254,110 
37,489,815 

707,277.08 
6,991,928.08 

132,154 
19,108,397 

34, 473. 55 
2,941,180.25 

8,386,264 
56, 503. 212 

741, 750. 68 
9.933,108.33 

;81  to  February,  1898e . 

Aggregate,  1879 
to   Febniary, 
1898,  both  in- 

dasive 

-  ggregatee  for  all 
atreama.  1806  to  Feb- 
Tnarr  20, 1898  d 

40,743,926 

7,699,205.16 

19, 235, 551 

2,075,653,80 

59,979,476 
81,428,947 

10,674,858.96 
21,935,712.51 

Levee  district. 


Censas  Basin 

^iflli  Louisiana 

SLtchafalaya Basin  ... 
Liafonrohe  Basin  and 

Buras 

E*ont€hartrain   Basin 

and  Lake  Borgne  . . . 

Orleans 

Cadric 

Bossier 

Ited  River.  Atohafa- 

laya,  and  Bayou 

Biuf - 


Total 


Levees  on  the  Mississippi 
River. 


Cubic  yards 
of  earth- 
work. 


2,011,525 

13,774,463 

7,960,712 

6,813,511 

6,550,187 
1, 850, 417 


87,480,815 


Cost. 


0443,054.29 
2,553,075.07 
1.444,770.48 

997, 118. 41 

1,270,092.08 
282, 917. 75 


6,991,928.08 


Levees  on  Interior 
streams. 


Cubic  yards 
of  earth- 
work. 


86,490 


4, 672, 502 
3,609,069 


469, 610 
3.323.522 
2,566,834 


4, 375, 361 


19, 103, 397 


Cost 


116, 686. 55 


718,055.64 
486,919.45 


135.070.17 
516,467.07 
370,743.34 


607,229.03 


2.941,180.25 


Total  for  all  streams. 


Total  cubic 

yards  of 

earthwork. 


Total  cost. 


2,008,024 
13,774,463 
12, 653, 214 

9, 422, 580 

6, 569, 187 
1, 820, 027 
3,323,522 
2,566,834 


4, 375, 361 


56, 503, 212 


$460, 640. 84 
2,553,075.07 
2, 162. 826. 12 

1,484,037.86 

1,270,092.08 
417, 996. 92 
516,467.07 
370,743.34 


097,229.03 


9,933.108.83 


a  Amount  ftnd  coat  of  levee  work,  1866  to  1879,  can  not  be  accurately  separated  as  to  work  done  on 
^e  Mississippi  River  and  on  interior  streams :  but  the  records  show  that  only  a  small  proportion  of  the 
^ork  was  done  on  interior  streams,  and  the  above  figures  give  the  best  information  now  available. 

(  The  first  work  undertaken  by  the  United  States  on  the  Mississippi  River  was  in  1882. 

e  Amount  and  cost  of  levee  work  on  Mississippi  River  and  interior  streams  as  above  stated,  dis- 
^boted  in  the  several  levee  districts  as  follows  (1881  to  February  1898) : 

cITbe  above  items  are  exclusive  of  the  large  and  mostly  unrecordea  amount  of  work  done  on  the 
^^blie  levees  In  Louisiana  (the  greater  part  previous  to  the  orguiization  of  the  levee  districts)  by 
"^ctichial  and  municipal  authorities,  by  corporations  and  private  parties,  and  do  not  include  any 
^iMnses  of  administration  nor  discount  or  interest  paid  by  the  several  levee  districts  on  bonds  or 
^er  debts.  They  are  also  exclusive  of  most  of  the  wooden  revetments  and  other  protective  works 
K^tl  of  all  "high-water  expenses,"  anoh  aa  saoks,  lumber,  freight,  guards,  laborere,  etc. 
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Exhibit  Y. 


State  of  Louisiax^^a,  Office  Board  of  State  Enoinkrrs, 

New  OrleanSf  February  17 f  1898. 

Table  of  approximate  fiiean  dimenbion8f  lengthy  and  oontente  of  leveee  on  ike  Mitnmpfi 
River  in  ike  several  levee  dietricis  of  the  State  of  Louieianaf  inoluding  tcork  now  tttuUr 
contract  and  expected  to  be  in  poeition  by  June,  1898, 


District 


Fifth  Louisiana  . 


Atchafalaya  Basin. 


Lafonrohe  Basin. 


Fontchartrain 


Orleans 


Bnras 


Lake  Borgne  Basin . 


Left  bank  bdow 
Lake  Borgne 
Basin. 


Total 


a 


9 


s 


ee 


9  ^ 


221 


r 


Ft. 


128 


120 


126 
26 
34 
48 

23 


726 


FMt. 


c 


o 
■*> 

g 

« 


ATerage 
side  slopes. 


« 

OB 


Ft 


3.5  to  1.2 11. 61 


1.3  ib  2.5 


2.2  to  1 


2.5  to  1.5 


1.6 


lto.3 


1.6  to  .3 


.3 


Ft. 
8±  3tol 


13.8    B± 


10.8    6i: 


11.4  6+ 


9.8    8± 

I 


4.8    5± 


8.8  6+ 


2± 


8tol 


8tol 


Approxi- 
mate 
contents. 


OtUrieyd*. 
8  to  1 23, 040, 752 


3tol 


3tol 


8tol 


8tol 


8tol 


8tol 


2tolj3tol 


8tol  3tol 


litoll^tol 


16.527,682 


8,732,096 


11,291,707 


1,700,000 


450,000 


2,407,153 


87,700 


65,287,180 


Bemarks. 


Lerees  extend  from  the  Ar- 
kansas line  to  BoafE«re  Laid- 
ing  (26  miles  below  Bongen 

graotioally  nnleyeed);  cos- 
mts  given  include  abost 
1,604.618  onUc  yacds  in  bw 
qnettes. 

Levees  extend  from  BsrbiM 
Landing  at  head  of  At«l»- 
falaya  Biver  to  Bayoo  lA 
fuurohe:  contents  nreniB' 
elude  about  194.558  eabie 
yards  in  banquettes. 

Levees  extend  tram  Bsyo* 
Lafourche  to  upper  line » 
Orleans  Parish,  and  fro0 
lower  line  of  Orleans  Paria" 
to  lower  line  of  Rieeland 
plantation. 

Levees  extend  f^om  city  limit* 
of  Baton  Bouge  to  npp^' 
line  of  Orleans  Parish. 

Levees  extend  along  enttr0 
trout  of  OrleanN  Parish  om 
both  sides  of  the  river. 

Levees  extend  from  the  \ow^ 
line  of  Rioeland  planUti^xB 
to  the  Jump. 

Levvos  extend  from  low^o' 
liue  of  city  of  New  Orle*0* 
to  lower  liae  of  Bofaemi* 
plantation. 

Levees  extend  fh>m  low«^ 
line  of  Bohemia  plaatatid'^ 
to  Fort  St.  PhiUp. 


NoTB.— The  total  length  of  public  levee  line  in  the  State  of  Louiiii*na  on  the  Mlaaissippi,  I^^^ 
Ouachita,  Black,  Uttle,  and  Atonafalaya  rivers,  and  on  bayous  Bes  Oloises  and  Lafonrohe  is  estia^^^^ 
at  1,194  miles,  containing,  as  estimated  in  June,  1897,  about  86,000,000  cubic  yards. 

The  State  of  Louisiana  also  depends  for  protection  against  overflow  upon  aboat  90  miles  of  lo 
line  extending  up  the  Mississippi  Biver  on  Cypress  Creqk  and  Amos  Bayou  in  Chioot  and  Desha 
ties,  Ark. 
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Mr.  Biohardson  joined  in  Exhibits  H  H  and  I  I  appended  to  the 
testimony  of  Mi^or  Harrod  in  regard  to  the  passes. 


U.  S.  S.  Mississippi,  February  7,  im. 
O.  L.  OiLLESPiB,  sworn,  testified  as  follows: 

Exaniaed  Itp  Mr.  Nblson  : 

Q.  Colonel  Gillespie,  are  jem  tha  prwidfintt  of  the  Mississippi  River 
Commission t — A.  lam. 

Q.  How  long  have  you  ooenpied  that  position  T — ^A.  Three  ysaathifl 
month.    I  was  appointed  in  February,  1895. 

Q.  Will  yon  be  kind  enough  to  state  to  the  committee,  in  your  own 
way,  the  sources  of  the  great  floods  of  the  Mississippi  Biver,  particularly 
the  flood  of  1897,  and  what  you  regard  as  the  best  means  of  represslDg 
and  restraining  such  floods  and  preventing  their  inundation  of  the 
country  T — ^A.  I  do  not  know  that  I  can  add  anything  to  the  testimouj 
of  Professor  Moore  and  others  who  have  treated  of  the  origin  of  th« 
floods. 

Q.  The  main  source  of  the  floods  is  from  the  Ohio,  is  it  not  T — ^A.  Tea. 
That  is  shown  by  the  discharge  observations  which  have  been  taken 
under  the  direction  of  the  local  engineers  and  ofQcers  engaged  on  the 
improvement  of  those  various  streams  (which  are  not  included  in  the 
districts  controlled  by  the  Mississippi  Biver  Commission)  and  also  by 
the  discharge  observations  taken  at  the  mouth  of  the  Ohio  and  i 
Columbus. 

Q.  How  did  the  flood  of  1897  compare  with  the  former  great  floods, 
in  its  high- water  stages,  in  its  duration,  and  in  other  respectsf— A. 
The  quantity  of  water,  evidenced  by  the  discharge  observations  taken 
at  the  several  discharge  stations  under  the  Mississippi  Biver  Commis- 
sion, shows  no  great  difference  from  1882;  the  volume  was  practically 
about  the  same,  but  the  duration  of  the  flood  of  1897  was  longer. 

Q.  And  what,  if  any,  was  the  difference  in  the  stages  of  the  flood  on 
the  river  from  Cairo  down! — A.  The  water  Novations  varied  very 
largely.  The  water  elevation  at  Cairo  was  a  little  less  in  1897  than  in 
1882,  but  when  you  pass  below  and  get  into  the  levee  districts,  the  vari- 
ations become  very  apparent.  There  was  one  very  important  gauge 
that  showed  the  effect  of  these  various  oscillations,  and  that  was  the 
Helena  gauge.  At  the  beginning,  say  in  1882,  when  certain  of  the 
basins  below  were  left  open,  the  gauge  at  Helena  varied  from  the  one 
at  Cairo  by  about  4^  feet,  and  between  1882  and  1897  it  gradually  rose 
until  they  came  to  almost  an  exact  coincidence  in  reading,  showing  that 
the  Helena  gauge  had  risen  about.  4^  feet.  We  also  found  elevations 
of  3  feet  or  more  at  Yicksburg.  I  can  not  give  you  offhand  the  various 
elevations. 

Q.  Well,  as  a  general  rule,  the  flood  stages  from  and  incladiog 
Helena,  down  the  river,  were  much  higher  in  1897  than  they  had  been 
at  any  previous  flood,  although  the  flood  stages  at  Cairo  were  not 
higher? — A.  Yes,  sir. 

Mr.  Bebby.  Colonel^  do  you  think  that  the  return  water  from  the  St 
Francis  Basin,  coming  out  of  the  St.  Francis  Eiver,  just  above  Helena, 
aided  in  increasing  the  gauge  at  Helena  f 

The  Witness.  It  undoubtedly  did. 

Q.  To  what  causes  do  you  ascribe  the  higher  stages  of  water  in  the 
Mississippi  iiiver,  from  Cairo  down,  in  1897,  as  compared  with  the 
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Stages  of  preyioas  floods  T — A.  Of  coarse  there  may  be  certain  unknown 
causes,  bat  the  known  causes  (arguing  from  knowledge  of  hydraulics 
under  similar  circumstances)  was  levee  construction,  the  confinement 
of  the  water  within  the  adopted  bed  of  the  river. 

Q.  Increased  levee  construction  and  the  closure  of  river  basins  was 
the  chief  cause! — A.  That  is  my  opinion. 

Q.  Ill  your  opinion,  what  effect  has  the  closure  of  those  basins  and 
the  building  of  those  levees  had  upon  the  bed  of  the  river^  as  to  lower- 
ing or  raising  it  f — ^A.  That  matter  has  been  under  consideration  by 
myself  for  the  past  two  years,  but  more  i>articularly  for  the  past  four 
months,  on  account  of  the  reference  to  me  of  a  paper  from  the  War 
Department  in  regard  to  certain  allegations  that  had  been  made  to  the 
effect  that  the  bed  was  rising,  and  I  became  convinced  that  the  strength 
cit'  the  argument  was  on  the  side  of  the  uonelevation  of  the  depth  and 
used  the  expression  that  I  could  affirm  with  great  positiveness  that,  so 
tar  as  I  was  able  to  determine,  there  was  no  appreciable  progressive 
elevation  of  the  bed,  that  is  to  say,  no  measurable  increase. 

Q.  Taking  your  knowledge  and  experience  of  the  flood  of  1897^  and 
prior  floods,  what  would  you  suggest  and  recommend,  as  an  engineer 
officer,  for  relief  against  such  floods  in  the  future! — ^A.  I  know  of  no 
))ractical  ^eans  except  the  means  provided  by  the  building  of  adequate 
levees. 

Q.  What  is  your  opinion  as  to  whether  any  relief  can  be  obtained  in 
n  reasonable  and  practicable  manner  by  means  of  the  reservoir  system 
So  called?  And  if  relief  could  be  obtained  in  that  way,  at  what  points 
>voaId  such  reservoirs  be  feasible t — ^A.  That  question  has  also  been 
Very  exhaustively  treated  by  the  commission.  A  very  able  and  com- 
plete report  was  submitted  by  the  commission  at  a  time  when  I  was  not 
On  the  commission,  and  I  accept  their  statements  as  a  true  presenta- 
tion of  the  matter.  I  have  not  been  able  to  locate  in  my  own  mind 
^ny  place  where  a  reservoir  could  be  used  with  any  prospect  of  affect- 
Uig  the  river  one  way  or  the  other.  The  matter  is  treated  of  by  Hum- 
[>hreys  and  Abbot.  They  went  into  the  Ohio  Valley,  and  they  found 
Uo  place  where  they  could  catch  the  actual  water  that  does  the  damage. 
There  are  plenty  of  places  where  you  can  get  a  reservoir  effect,  but  in 
carder  to  relieve  the  river  you  must  catch  and  confine  a  certain  amount 
of  the  water  that  comes  into  the  bed  of  the  river  as  a  destructive  agent. 

Q.  You  are  familiar  with  the  reports  that  you  refer  to  T  Was  any 
consideration  given,  that  you  know  of,  to  the  utilizing  of  any  part  of  the 
St.  Francis  Basin  for  reservoir  purposes? — A.  That  had  not  been 
directly  presented  to  my  mind  until  I  joined  your  committee  on  this 
occasion. 

Q.  What  are  your  views  on  that  subject? — A.  1  have  examined  it  as 
far  as  I  have  been  able.  In  the  first  place,  I  do  not  see  (even  if  you 
<M)a]d  properly  conduct  the  water  into  the  basin)  how  you  are  going  to 
hold  the  water.  There  are  no  tying-on  points.  The  dam  or  series  of 
dams  that  would  be  necessary  to  be  built  in  that  basin  to  hold  this 
^ater  have  no  secure  points  for  tying  on — no  high  land.  If  you  examine 
^iie  western  part  of  the  basin  it  will  be  noticed  that  the  St.  Francis  River 
^'ill  have  to  be  crossed  before  you  get  to  the  high  ground.  The  dam  or 
Series  of  dams  would  have  to  be  at  least  25  miles  long,  and  in  many 
I'iaces  longer;  and,  when  you  come  to  the  bank  of  the  Mississippi  Biver, 
^'ou  would  have  to  tie  on  to  an  alluvial  bank,  and  one  difficulty  or  embar- 
*^^^ment  that  the  constructing  officer  would  meet  is  the  unstable  char- 
^ter  of  the  foundation.  The  only  known  material  of  which  you  can 
^UUd  these  dams  would  be  earth.    And,  knowing  the  fall  of  the  St, 
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Francis  Eiver  f  which  is  about  a  foot  to  the  mile),  if  you  baild  a  single 
dam,  it  would  nave  to  be  of  enormous  height,  and  the  corresponding 
inclosing  dams  (one  to  follow  the  Mississippi  Biver,  and  the  other  to 
follow  the  western  side  of  the  basin)  would  have  to  be  built  in  corre- 
sponding dimensions,  which  would  give  rise  to  enormous  exi)en8e,  and 
I  doubt  whether,  after  all,  you  could  hold  the  water  in  the  basin.  The 
seepage  effect  would  be  very  large.  I  think  it  is  reasonable  to  suppose, 
also,  that  the  deposit  in  the  reservoir  would  be  rapid  and  progressive, and 
in  a  very  short  while  would  probably  destroy  the  useftilness  of  any  snch 
area  to  be  reserved  for  reservoir  purposes,  even  if  you  could  collect  in 
the  beginning  a  sufQcient  quantity  of  this  escape  water  which  produces, 
or  is  supposed  to  produce,  this  deleterious  effect  on  the  lower  river.  I 
think  the  whole  scheme  is  impracticable. 

Examined  by  Mr.  Bebbt: 

Q.  Colonel,  even  if  it  were  possible  to  secure  a  holding  ground  there^ 
would  not  the  result  be  to  overflow  a  large  section  of  land  that  is  now 
under  cultivation  in  Lee,  St.  Francis,  and  Orittenden  counties,  and  the 
counties  there  in  Missouri? — A.  It  would  necessarily  overflow  idl  areas 
that  are  below  the  level  of  your  dam. 

Q.  And  the  expense  of  getting  the  water  out,  and  the  expense  of 
holding  it  in,  and  the  damage  that  would  accrue  to  the  citizens  would 
be  an  enormous  expense,  would  it  not! — A.  Yes,  sin  Of  course,  in 
leading  the  water  into  the  reservoir,  you  have  to  make  provision  for 
leading  it  out. 

Q.  What  are  your  views  as  to  the  feasibility  and  propriety  of  con- 
structing outlets  to  relieve  the  main  river  T — A.  It  must  be  remembered 
that  before  an  outlet  is  constructed  the  engineer  must  know  absolutely 
the  amount  of  water  that  he  wants  to  take  out  of  the  river.  Therefore 
the  dimensions  of  the  outlet  must  be  absolutely  determined  by  calca- 
lation,  and  must  be  maintained — no  more,  no  less.  That  requires  that 
the  water  in  passing  out  through  the  opening  of  this  outlet  shall  be 
conducted  with  regard  to  the  interests  of  the  people  over  whose  terri- 
tory this  conduit  is  made.  If  it  is  a  stream  of  determinate  area,  it  most 
be  leveed  if  the  banks  are  subject  to  be  overflowed,  and  the  bottom  of 
the  outlet  must  be  studied,  and,  if  it  is  one  which  can  be  easily  eroded, 
provision  must  be  made  to  prevent  the  erosion  so  as  to  maintain 
throughout  the  whole  extent  its  cross- sectional  area  intact,  preserving 
the  property  and  lives  of  the  people  along  the  banks. 

And  after  this  outlet  has  been  constructed,  the  ultimate  point  of 
delivery  must  be  considered  also.  It  must  be  determined  whether  the 
water  will  go  directly  into  the  Gulf,  whether  it  would  go  through  lakes 
or  rivers,  and  whether  it  would  change  any  existing  conditions  there. 
There  is  no  point  where  an  outlet  can  be  considered  at  all  except  in  the 
At4'hafalaya  direction  or  in  that  leading  out  into  the  Pontchartrain 
areas.  We  have  in  the  first  place  Lake  Pontchartrain  itself,  which  is  a 
navigable  highway  of  considerable  importance  (especially  in  regard  to 
the  seaport  of  Mobile),  has  always  been  regarded  as  an  important 
highway,  and  improvements  have  been  made  from  time  to  time  for  the 
bettering  of  that  highway.  The  Government  of  the  United  States  in 
its  wisdom  from  time  to  time  has  put  up  fortifications  on  this  highway- 
Therefore  it  is  an  area  that  ought  not  be  subjected  to  any  deleterious 
influences,  unless  there  is  a  greater  demand  for  its  use  for  other  pur- 
poses. If  the  interests  centering  in  the  Mississippi  Valley  are  greater 
than  those  interests  that  we  conceive  to  be  existing  on  the  line  between 
Mobile  and  New  Orleans  on  all  that  water  course,  that  would  lead  to 
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leteriuiuatiou  that  the  Mississippi  Kiver  should  be  considered  first. 

Dwn  impressiou  is  that  there  is  no  such  interest  there,  even  if  it 

i  practicable  to  use  that  outlet.    I  do  not  think  you  could  conduct 

3r  enough  off  there  at  an  expense  that  would  be  justifiable. 

r.  Catchings.  You  spoke  of  the  proposed  basin  up  here  being 

royed  by  deposits.    Is  it  not  very  likely  that  a  shallow  lake  like 

chartrain,  Manchac.  and  all  those  shallow  lakes  would  also  become 

d  up? 

.  Undoubtedly. 

r.  Gatchings.  And  cease  to  be  an  outlet? 

.  Yes,  sir. 

Examined  by  Mr.  Nelson  : 

.  I  presume,  Colonel  Gillespie,  that  the  only  practicable  points  for 
et  relief,  if  there  would  be  any  relief  by  such  a  system,  would  be 
Atchafalaya,  Bayou  Plaquemine,  and  Bayou  Lafourche! — A.  Yes, 
But  the  Plaquemine  is  now  being  improved,  and  you  can  eliminate 
;  for  the  present. 

.  It  will  be  utilized  if  the  improvement  is  completed? — A.  It  will 
itilized  as  a  highway  of  commerce. 
.  And  Bayou  Lafourche? — A.  Yes. 

.  Well,  those  outlets,  even  if  it  were  feasible  and  practicable  to 
ze  them,  could  not  in  the  nature  of  the  case  afford  much  relief  in 
le  river  above? — A.  No,  sir. 

.  Even  if  it  were  possible  to  make  a  greater  use  of  the  Atchafalaya 
)utlet  purposes,  it  could  not  afford  any  great  relief  in  the  Missis- 
li  River  above  the  mouth  of  the  Red  River? — A.  I  do  not  think  it 
d. 

.  And  the  only  relief  that  would  be  possible  would  be  to  the  river 
»w? — ^A.  In  the  vicinity  of  the  outlet,  within  a  distance  which  has 
1  variously  calculated.  It  is  hardly  subject  to  exact  determination, 
we  know  the  influences  of  crevasses,  and  I  suppose  the  influence  ot 
rge  outlet  would  be  felt  somewhere  between  40,  50,  or  60  miles. 

Examined  by  Mr.  Bebby  : 

.  Oolonel,  can  you  say  with  any  degree  of  certainty,  or  is  your 
d  fully  convinced,  that  if  the  2St.  Francis  Basin  had  been  closed  in 
f  the  guage  would  have  shown  any  higher  water  at  Helena,  at 
ansas  City,  at  Greenville,  or  at  Vicksburg? — A.  I  do  not  think  it 
Id  have  made  any  difference  on  the  lower  gauges.  It  certainly 
Id  have  given  an  elevation  of  the  gauge  reading  at  Helena  due  to 
e  construction,  but  I  do  not  know  how  anyone  would  be  able  to 
ermine  the  relative  readings  in  the  two  cases.  It  would  be  simply 
atter  of  judgment,  in  my  opinion. 

•  Have  you  fully  determined  that  if  the  basin  had  been  entirely 
ed  and  the  water  had  all  come  down  the  main  channel  that  the 
ge  would  have  shown  a  higher  mark  at  Helena  than  it  did  show 
n  the  return  water  from  the  St.  Francis  came  down  in  contact  with 
main  flood  and  the  two  passed  Helena  together  in  that  way? — A. 
ink  that  is  a  matter  of  judgment.  I  say  there  would  be  undoubt- 
'y  in  my  mind,  an  elevation  of  the  gauge  at  Helena. 
.  Y'ou  think  there  would  have  been ? — ^A.  Yes,  sir;  there  would  have 
1  an  elevation  of  the  gauge  due  to  levee  construction.  Whether 
;  elevation  of  the  gauge  would  be  higher  than  the  reading  given 
er  the  conditions  which  existed  during  the  last  flood  I  do  not  know 
ny  way  of  determining,  but  my  impression  is  that  it  would  probably 
I  little  higher  with  the  basin  closed. 
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Exaininecl  by  Mr.  Nelson: 

Q.  Oolouel,  as  tbe  levee  system  has  been  built  up  and  more  baAins 
have  been  inclosed  has  not  the  tendency  been  to  make  the  water  higher 
in  the  river  in  times  of  high  water? — A.  Yes,  sir. 

Q.  And,  of  course,  that  result  would  have  followed  in  the  case  of  the 
St.  Francis  Basin  as  in  the  closure  of  the  other  basins  T — ^A.  1  know  of 
no  reason  why  it  should  not. 

Examined  by  Mr.  Bebby  : 

Q.  You  stated  a  short  time  ago  that  you  thought  the  return  water 
from  the  St.  Francis  contributed  to  make  the  height  at  Helena?— A. 
Yes,  sir. 

Q.  Would  not  that  take  it  out  of  the  general  idea  which  you  have- 
that  the  closing  or  leveeing  of  the  river  would  raise  the  water?— A. 
Well,  the  elevation  is  under  different  conditions.  In  the  one  case  it 
arises  from  delayed  water  in  the  basin  superimposed  upon  a  high  stage 
of  water  in  the  main  river.  In  the  other  case  you  have  a  complete  con- 
finement from  the  time  the  water  enters  this  area,  and,  under  the  pro- 
longed stage  of  this  flood  of  1897, 1  should  be  inclined  to  think  tbat 
there  would  be  at  least  an  equal  gauge  reading  at  Helena,  and  proba- 
bly an  excessive  one,  if  the  basin  had  been  closed. 

Q.  If  it  had  been  closed,  would  not  the  water  have  passed  with  more 
rapidity  than  with  it  open  ? — A.  Yes,  sir. 

Q.  Now,  you  have  already  answered  affirmatively  that  you  thoagbt 
the  return  water  contributed  to  the  high  water  at  Helena! — A.  Yes,  sir. 

Q.  You  said  that  the  return  water  going  in  above  Helena  did  contrib 
ute  to  make  the  river  higher  at  Helena  than  if  there  had  been  no  return 
water! — A.  Yes,  sii*. 

Q,  You  still  think,  however,  that  that  return  water,  added  to  the  higk 
flood  at  the  mouth  of  the  St.  Francis  Kiver,  would  not  have  made  it 
quite  so  high  as  though  it  had  all  come  down  together  in  the  main 
river.  Is  that  what  you  mean!— A.  The  entire  water,  under  the  condi 
tions  you  impose,  is  confined  in  the  main  river,  and  it  hns  greater  diffi 
culty  in  getting  out,  then,  through  the  main  river,  and  1  do  not  see  why 
there  should  not  be  an  increased  height  of  water  there;  it  is  confined 
in  the  channel  and  it  comes  down  under  the  same  impulse  from  abov^ 
and  I  think  that  experience  shows  that  unfler  like  conditions  yon  will 
have  a  rise.  You  find  that,  in  tbe  natural  condition  of  the  river,  wher 
ever  you  have  a  gorge  there  is  an  elevation. 

Q.  And  I  understand  that  where  it  is  leveed  yon  think  it  has  a  tend 
ency  to  raise  the  water  in  the  river? — A.  Yes,  sir;  to  increase  its  flood 
height. 

Q.  I  am  not  disputing  that  at  all,  but  the  point  1  am  making  is  one 
tbat  was  suggested  to  my  mind  by  Major  Harrod,  and  on  which  he  said 
he  nad  not  made  up  his  mind,  and  on  which  Major  Handbury  said  be 
had  not  made  up  his  mind — whether  or  not  the  fact  that  the  big  flood 
was  still  on  in  the  Mississippi  River  when  it  was  joined  above  Heleua 
by  this  return  water  from  the  St.  Francis  Basin,  if  the  two  combined 
would  not  have  made  as  high  an  elevation  as  though  that  water  bad 
never  gone  around  into  the  St.  Francis  Basin,  but  had  gone  on  regu- 
larly down  the  main  channel? — A.  You  rememl>er  that  in  the  early  part 
of  my  evidence  I  stated  it  was  merely"  a  matter  of  judgment.  1  feel  (iu 
fact,  I  so  stated)  that  I  thought  there  would  be  at  least  an  equal  eleva 
tion  of  the  gauge  readings,  under  the  two  conditions;  and  probably  a 
higher  elevation  in  the  latter  condition ;  that  is  to  say,  because  of  tbe 
confinement  by  levees,  in  my  judgment,  there  would  be  an  increas^o 
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elevation.  It  is  simply  a  matter  of  judgment,  and  I  do  not  know  that 
it  admits  of  argument.  I  do  not  think  that  anyone  can  compute  it  at 
present,  and  I  should  not  have  answered  the  question  unless  it  had 
been  persistently  demanded. 

Q.  Well,  if  I  understand  you  now,  taking  two  engineers  of  equal 
ability,  one  might  be  justified  in  taking  one  view  of  it  and  the  other 
the  other  view  t — A.  Yes,  sir. 

Mr.  Catchings.  You  mean,  not  having  been  able  to  test  it  with  the 
levees  all  up,  nobody  can  now  tell  just  what  it  might  be! 

A.  That  is  my  position.  I  do  not  believe  that  the  levee  construction 
will  cause  any  diminution  of  the  elevation  and  it  may  cause  an  increased 
elevation. 

Examined  by  Mr.  Nelson  : 

Q.  Well,  take  the  river  as  a  whole,  from  Vicksburg  up  to  Cairo ;  the 
increased  heights  in  the  river  stages  at  flood  time,  within  recent  years, 
particularly  the  flood  of  1897,  in  your  opinion  is  to  be  ascribed  chiefly 
to  the  extension  of  the  levee  system  and  the  inclosure  or  fencing  out 
of  the  basins  of  the  riverf — A.  That  is  my  position. 

Q.  And  of  course  that  would  apply  to  all  reaches  of  the  river;  the 
more  levees  you  build  and  the  more  basins  you  exclude  Irom  the  river 
the  higher  the  stage  of  the  water  will  be  in  the  river,  will  it  not! — A. 
Yes,  sir. 

Q.  Now,  I  should  be  glad  to  have  your  views  as  to  the  proper  method  of 
proceeding  with  levee  construction.  In  the  first  place,  if  you  can  give 
Jt,  state  the  average  height  of  the  levees,  in  the  different  reaches,  above 
their  banks  now.  1  do  not  exx>ect  exact  figures,  but  the  average  height 
of  the  levees  in  their  present  condition,  and  how  much  they  would  be 
required  to  be  strengthened  and  fortified  and  raised  above  their  present 
'evel  to  meet  such  requirements  as  were  suggested  by  the  flood  of  .1897, 
and  the  further  requirement  of  the  inclosure  of  the  St.  Francis  Basin. — 
A..  In  general  terms,  in  the  basin  between  Memphis  and  Vicksburg  I 
think  that  the  average  height  of  the  levees  is  about  13  feet,  although 
there  are  places  where  a  very  much  greater  height  is  found,  running 
3p  to  20  and  30  feet. 

Q.  But  the  average  is  about  13f-^A.  The  average  of  the  greatest 
lumber  of  miles  of  high  levee  would  be  that,  yes.  An  average  means 
Nothing  if  you  compare  a  levee  of  early  construction  with  one  of  late 
construction.  Taking  a  levee  that  was  built  fifteen  years  ago,  where 
-he  height  was  7  feet,  and  comparing  it  with  the  levee  built  last  year, 
fi^hich  more  nearly  approximates  to  16  feet.  I  do  not  think  that  the 
:tiean  between  those  two  would  give  you  a  correct  idea  of  the  average 
height. 

Q.  But  the  average  height  up  to  1896  was  about  how  much? — A. 
A.bout  13  feet. 

Q.  Up  to  1896,  the  year  before  the  great  flood! — A.  Yes,  sir. 

Q.  And  was  that  considered  a  suflftcien  t  levee  at  that  time  in  height ! — 
A.  Yes;  because  Iti  many  cases  the  direction  that  the  commission  gave 
in  regard  to  the  construction  of  these  levees  was  that  they  should  be 
from  1  to  2  feet  (of  course  we  are  limited  by  money),  but  the  intention 
^as  to  get  them  at  least  1  foot  or  1 J  or  2  feet  above  the  highest  known 
floods. 

Q.  Preceding  that  time? — A.  Preceding  that  time. 

Q.  And  on  that  basis  your  levees  were  constructed  prior  to  1897  ? — 
A.  Yes,  sir. 

Q.  On  the  basis  of  about  2  feet  above  the  call  of  the  prior  floods? — 
^.  Yes,  sir;  2  feet,  you  might  say. 
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Q.  Now  the  Hood  of  1897  necessitated  a  call  for  a  still  higher  eleva- 
tion ! — A.  Yes,  sir. 

Q.  How  much  higher  on  au  average? — A.  Many  of  those  high  levees 
were  overtopped  by  a  foot  or  more,  and  I  suppose  a  fair  estimate  would 
be  from  3^  to  4  feet. 

Q.  From  3 J  to  4  feet  higher? — A.  Yes,  sir. 

Q.  That  would  be  the  requirement  suggested  by  the  flood  of  1897  and 
by  the  entire  closure  of  the  St.  Francis  Basin? — A.  That  means  simply 
to  hold  the  flood,  without  a  margin  of  protection. 

Q.  Then,  if  you  bear  in  mind  that  the  prior  floods  of  1882  ami  18S3 
were  higher  at  Cairo  than  the  flood  of  1897,  and,  as  I  understaud  it, 
the  volume  of  water  fully  as  great  passing  that  point  as  in  1897,  it 
would  follow,  would  it  not.  that  this  great  increase  in  levee  height  that 
you  speak  of  arose  chiefly  out  of  the  fact  that  so  much  of  the  river  has 
been  leveed  and  so  many  basins  have  been  inclosed? — A.  1  should 
think  so. 

Q.  And  not  from  any  rise  in  the  bed  of  the  river? — A.  I  do  not  think 
you  can  take  the  elevation  of  the  bed  of  the  river  into  considerate 
at  all. 

Q.  So  that  the  construction  of  levees  that  we  are  progressing  witli 
has  aggravated  or  increased  the  demand  for  levee  height,  has  it  notf- 
A.  Yes,  sir. 

Q.  It  has  increased  it  practically,  since  1882,  to  the  extent  of  6  or  8 
feet,  has  it  not? — A.  Just  about. 

Examined  by  Mr.  Bebbt  : 

Q.  I  will  ask  you,  in  addition  to4)he  building  of  these  levees,  if  heavy 
rainfalls  and  water  coming  out  of  the  White  Eiver  and  the  Arkansas* 
and  the  St.  Francis,  and  other  sections  of  the  country,  would  not  also 
have  contributed  (if  they  were  heavier  than  they  were  in  1882)  to  have 
made  the  water  higher  below  than  it  was  in  1882? — ^A.  Yes,  sir.  In 
1897  the  Bed  Biver  was  not  at  its  highest  stage 

Q.  Well,  I  was  speaking  of  the  principal  ones,  though — the  Arkansas, 
White,  and  St.  Francis. — A.  Of  course  they  all  have  their  influenee 
below  the  point  where  they  are  received. 

Examined  by  Mr.  Nelson: 

Q.  You  know,  of  course,  of  the  estimate  made  in  1896  as  to  the  cost 
of  completing  the  levee  system? — A.  It  was  requested  to  be  made,  by 
myself. 

Q.  Now  that  was  made  at  a  time  and  in  view  and  in  light  of  the  sita- 
ation  as  then  known,  was  it  not? — A.  Yes;  that  was  one  controlling 
influence.  Another  was  that  when  I  was  made  a  member  of  the  com- 
mission I  was  handicapped  for  want  of  information.  I  never  had  been 
on  the  river  as  a  district  officer,  and  there  were  many  of  the  physics  of 
the  river  that  I  knew  nothing  about,  and  one  of  the  first  things  that  I 
desired  to  ascertain  was  the  ultimate  cost  of  the  execution  of  the  project 
In  looking  up  the  records  I  found  practically  only  one  estimate,  which 
was,  as  I  remember  now,  $33,000,000  for  bank  revetment  and  water 
contraction  methods  and  the  small  estimate  of  $11,000,000  for  levee 
construction.  I  could  not  And  anything  which  made  me  certain  or  i)06i- 
tive  what  the  estimate  in  the  minds  of  the  commission  was  as  to  the 
ultimate  cost.  I  never  had  heard  any  of  the  deliberations  of  the  com- 
mission, and  knew  nothing  as  to  what  the  plans  under  execution  at 
that  time  were  based  upon.  The  commission  had  made  many  investi- 
gations, which  concerned  a  river  of  larger  magnitude  than  had  ever 
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1)6611  considered  for  improvement  or  contraction  purposes,  and  I  did  not 
know  where  the  commission  stood. 

Therefore,  as  a  matter  of  justice  to  me  and  for  my  own  information, 
I  requested  facets  on  various  points,  and  committees  were  formed  to 
consider,  first,  the  plan  and  scope  of  the  commission.  What  are  you 
doingt  What  do  you  expect  to  do?  What  results  do  you  expect  to 
reach!  Second,  the  character  of  the  contraction  works,  their  extent, 
and  their  cost  (clearly  called  for  in  the  organic  act  of  1879).  The  third 
point  was  the  ultimate  cost  of  the  work  necessary  to  complete  rhe  levee 
system  fi*om  the  point  to  which  it  had  then  progressed.  The  estimate 
that  you  refer  to  is  the  estimate  made  by  the  committee  on  levees,  and 
was  based  on  a  grade  2  feet  above  the  highest  flood  then  known  to  the 
committee. 

Q.  Two  feet  above  the  grade  of  the  highest  flood  then  known  Y — A. 
Yes,  sir;  assuming  that  the  whole  system  were  completed  2  feet  above 
the  estimated  level  that  the  waters  would  then  take. 

Q.  And  that  standard,  iu  view  of  the  experience  of  the  flood  of  1897, 
would  be  an  insufficient  grade,  would  it  not! — A.  Yes. 

Mr.  Oatchings.  Did  I  understand  you  to  say.  Colonel,  a  moment 
ago,  that  prior  to  the  flood  of  1897  the  commission  regarded  the  levees 
akeady  iu  existence  as  sufficient  to  control  such  a  flood  as  that  of  1882 1 
Do  I  understand  you  to  mean  that  the  levees  constructed  up  to  189G — 
the  recent  €U)vernment  levees — were  then  deemed  sufficient  to  withstand 
Such  a  flood  as  you  had  had  before! 

A.  Well,  do  not  understand  me  as  meaning  that  this  referred  to  a 
completed  system  at  all.  Levee  construction  is  progressive.  It  was 
Hot  necessary  to  build  in  parts  the  levees  to  an  excessive  height.  The 
levees  were  only  built  in  accordance  with  the  highest  level  then  known, 
and  the  engineers  would  establish  a  grade,  you  know,  for  the  level  as 
they  knew  it.  But  of  course  when  we  came  to  get  the  estimate  that  we 
called  for,  we  had  to  assume  the  whole  levee  system  as  completed,  and 
we  had  to  predict  a  height  to  which  those  waters  would  go,  and  then 
assume  a  height  still  above  that  iu  order  to  give  the  full  height. 

Q.  And  that  was  2  feet,  as  I  understand  it! — A.  I  think  the  esti- 
mate was  from  1  to  2  feet;  I  am  not  sure  about  that.  There  was  a 
prediction  in  it  that  was  not  subject  to  calculation;  that  is  all.  Two 
feet  above  the  predicted  flood  height. 

Q.  !Now,  to  get  at  this  exactly.  Prior  to  that  estimate  your  commis- 
sion had,  as  a  commission,  in  cases  where  you  were  constructing  these 
levees  and  had  laid  out  the  work,  flxed  a  level  grade  (if  I  may  use  the 
expression),  had  you  not! — A.  A  protective  grade,  considering  the  high- 
est known  water  at  that  time. 
Q.  Prior  to  that  estimate! — A.  Yes. 

Q.  And  the  estimate  you  then  made  allowed  for  2  feet  more! — A.  In 
some  places  it  did  not  allow  as  much  as  that. 

Q.  But  not  over  that! — A.  No;  not  over  that.  The  object  of  that, 
Mr.  Chairman,  was  this:  We  wanted  to  spread  the  money  as  far  as  we 
could. 

Q.  I  understand  that,  but  what  I  am  trying  to  get  exact  information 
upon,  for  the  benefit  of  the  committee,  is  whether  the  grade  that  you 
based  your  estimate  in  1896  upon  would  be  a  sufficient  grade  consider- 
ing the  experience  developed  by  the  flood  of  1897,  with  the  further  fact 
added  of  the  complete  inclosure  of  the  St.  Francis  and  all  other  basins 
along  the  riverf — A.  Well,  I  did  not  attend  the  meetings  of  that  com- 
mittee, and  all  of  the  reasons  for  their  recommendations  were  never 
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given,  but  I  think  their  estimate  is  reasonably  large.     I  do  not  think 
there  will  be  a  very  great  variation  from  it. 

Q.  Do  you  mean  to  say  that  you  will  not  have  to  build  to  a  higher 
grade  than  you  contemplated  in  1896! — A.  Not  with  the  margin  giveu. 

Q.  And  that  was  2  leetf — A.  That  was  2  feet  above  the  predicted 
height  that  wquld  be  given  by  the  completed  system. 

Q.  Did  the  commission  then  predict  that  there  would  be  an  increased 
height  of  from  2  to  3  feet? — A.  Yes;  but  their  predictions  were  not 
nearly  reached  in  some  places,  and  more  nearly  reached  in  others. 

Q.  The  flood  of  1897,  from  Vieksburg  up  to  Helena,  developed  an 
increased  height  of  from  3 J  to  4J  feet  to  be  necessary! — A.  Sometimes 
it  went  down  to  2  feet,  as  I  remember  it. 

Mr.  Catchings.  Well,  do  I  understand  you,  Colonel,  that  the  line 
which  you  had  in  mind  in  making  your  estimates  and  predictions  would 
not  have  been  exceeded  by  the  flood  of  1897,  except  at  a  few  points! 

A,  It  would  not  have  been  reached  in  many  cases. 

Q.  Your  x^redicted  line  would  have  been  sufficient,  except  in  owe  or 
two  cases! — A.  I  say  I  think  that  the  predictions  of  the  committee 
were  not  nearly  reached  in  some  cases,  and  more  nearly  reached  in 
others.    That  is  the  only  way  I  can  express  it. 

Q.  What  I  wanted  to  know  was  whether  the  estimate  of  1896  was 
large  enough,  in  view  of  the  flood  of  1897,  and  in  view  of  the  fact  that 
all  the  basins  should  be  closed  up? — A.  Unless  there  has  been  some 
serious  error  in  the  computation,  I  do  not  see  why  it  should  not  be 
reasonably  near  the  estimate. 

Q.  Do  you  not  think  it  would  be  better,  in  view  of  recent  conditions, 
to  have  a  reestimate  made? — A.  I  do,  possibly;  but  I  do  not  think  it 
would  vary  much  from  that  determined  by  the  predicted  readings  of 
the  gauges. 

Q.  What,  in  your  opinion,  is  the  best  mode  of  proceeding  with  this 
levee  work,  and  what  would  you  suggest  in  reference  to  it? — A.  I  think 
that,  Congress  having  decided  that  the  valley  shall  be  protected,  it  Ls 
the  duty  of  the  commission  to  go  on  and  to  construct  such  levees  as  will 
most  nearly  meet  the  intent  and  wishes  of  Congress  in  that  matter. 

Q.  Given  ample  funds  to  work  with,  within  how  long  a  time  could  you 
reasonably  perfect  the  system? — A.  The  yardage  to  be  built,  acx'ording 
to  the  estimate,  is  about  120,000,000.  The  total  cost  would  depend 
entirely  on  the  cost  per  yard.  If  the  cost  were  15  cedts  a  yard,  the 
total  cost  would  be  $18,000,000.  It  ought  to  be  done,  I  should  tliink, 
without  taxing  too  greatly  the  fortic  in  the  valley,  within  five  years. 

Q.  And  it  is  your  opinion  that  it  could  be  completed  for  how  niuch?-^ 
A.  That  is  simply  an  estimate,  Mr.  Chairman,  assuming  the  cost  at  15 
cents  per  yard.  I  do  not  know  what  influences  may  tend  to  either 
increase  or  decrease  the  cost  with  reference  to  15  cents  a  yard.  I  under- 
stand that  the  levee  work  to  day,  under  the  conditions  which  were 
imposed  by  the  Secretary  of  War,  costs  about  25  per  cent  over  15  cents. 
Under  certain  conditions  the  price  might  again  be  reduced  to  15  cents, 
or  even  less. 

Q.  Suppose  you  had  complete  authority  and  ample  funds,  in  Tvhat 
way  would  you  proceed  with  the  work,  upstream  or  downstream,  in 
view  of  the  conditions  that  exist? — A.  I  would  begin  certainly  where 
the  largest  interests  are  to  be  protected.  I  believe  in  beginning  at  the 
lower  end  and  working  upward. 

Q.  That  would  be  the  natural  and  legitimate  and  safe  way  ? — A.  Yes, 
sir. 

Q.  Now,  be  kind  enough  to  give  us  your  views  on  the  so-called  ^eve^ 
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system  and  the  coiitractionsysteiuandtlieirutilityandadvaDtages, 
le  practicability  and  necessity  for  their  use  and  employment. — A. 
the  organic  act  was  passed  the  commission  (as  I  get  from  the 
Is)  considered  these  works  in  the  order  of  priority  given  in  that 
The  contraction  works  came  first — the  bank  revetment  and  con- 
3u  works  in  the  channel — the  idea  being,  as  I  suppose,  to  bring 
[gh- water  channel  and  the  low- water  channel  into  coincidence, 
icting  the  low- water  channel  to  that  width  which  the  natural  con- 
8  of  the  river  showed  gave  the  best  water,  which  was  about  3,000 

de  from  these  contraction  works  there  were  other  forms  of  work, 
Bsign  of  which  was  to  diminish  the  high- water  exit — high  water 
el — it  being  of  prime  importance  that  in  case  of  these  channel 
i  the  banks  should  be  held  and  the  river  maintained  in  a  fixed  and 
(Table  position.  That  was  considered  of  prime  importance.  Other- 
rorks  that  might  be  put  in  to-day  for  the  contraction  of  the  chan- 
ight  be  left  entirely  out  of  the  channel  next  year  by  the  water. 
he  early  considerations  of  the  commission,  as  I  gather  from  the 
Is,  were  given  to  four  reaches  of  the  river.  One  was  the  New 
d  reach,  where  the  high  ridges  are  first  observed  and  where  there 
»rtial  expansion  of  the  river,  after  leaving  the  New  Madrid  area 
88  section,  and  where  there  have  always  been,  so  far  as  1  know, 
Is  of  great  change.  Sometimes  the  channel  depth  was  favorable 
vigation,  and  then  again  the  difficulties  were  about  the  same  as 
ve  experienced  in  that  same  reach  the  past  two  years.  Then 
the  Plum  Point  reach,  then  the  lilemphis  reach,  then  the  Lake 
lence  reach.  The  commission  decided  it  best  to  begin  on  only 
■  these  reaches  first,  the  Plum  Point  reach  and  the  Lake  Provi- 
reach.  Those  reaches  were  worked  on  for  a  series  of  years,  and 
$8,000,000  was  expended,  and,  when  I  saw  them  for  the  first 
Q  1895  (which  was  during  the  low-water  season),  the  channel  gave 
excellent  depths  as  compared  with  other  reaches  of  the  river, 
rou  may  say  that,  although  the  cost  was  comparatively  large 
thing  is  large  on  the  river,  the  river  itself  is  large),  the  benefits 
ed  were  considered  advantageous — were  about  what  ought  to 
been  expected.  If  you  had  gotten  greater  benefits  you  would 
^nsidered  yourself  probably  very  fortunate  for  that  expenditure 
ney, 

course,  these  works  suffered  irom  circumstances  for  which  the 
ission  was  not  responsible.  During  the  progress  of  this  work 
ktion  was  adverse,  and  the  Lake  Providence  reach  especially  was 
i.  I  think  the  cost  would  have  been  very  much  less  if  the  legis- 
had  been  different.  But,  notwithstanding  the  legislation,  it  does 
em  to  me  that  the  cost  was  extravagant,  and  if  an  engineer,  work- 
I  a  river  like  this,  with  all  of  the  influences  against  him,  gains 
ing,  I  think  he  ought  to  congratulate  himself.  But  two  or  three 
ago  the  commission  decided  to  change  its  policy  with  regard  to 
ork  of  improvement  by  contraction  works;  that  is,  suspended 
^finitely,  I  suppose. 

Chat  was  not  owing,  was  it,  to  a  feeling  of  the  inutility  of  the 
out  more  on  account  of  the  expensiveness  of  it,  was  it  not! — A. 
not  express  an  opinion  about  anyone's  action  in  that  matter.  All 
¥  is  their  vote  on  the  resolution.  It  was  stated  that  t\u^  cost  was 
n^eat,  $30  a  foot,  which  is  at  the  rate  of  about  $15(),()()0  per  mile, 
lat  the  whole  length  of  the  river  to  be  improved  extended  from 
to  Vicksburg — ^to  be  revetted,  I  mean — and  it  was  estimated  that 
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considering  the  past  history  of  the  river,  at  least  two-thirds  of  the 
length  of  a  single  bank  line  woald  be  necessary  to  be  revetted. 

This  brought  the  ultimate  cost  of  this  construction  up  to  what  seemed 
to  us  pretty  large  figures,  and  the  majority  of  the  commission  decided 
it  best  to  suspend  that  kind  of  work,  limiting  the  bank  revetment^ 
which  is  one  part  of  the  work  of  improvement,  to  such  localities  as  it 
would  seem  absolutely  essential  to  protect  in  that  way.  Judge  Taylor, 
Major  flarrod,  and  others  have  indicated  where  those  localities  were. 
They  were,  in  fine,  the  harbors  of  the  river,  such  as  Vicksburg,  New 
Madrid,  and  other  places;  the  revetment  of  the  banks  to  prevent  cut-offs, 
also  the  revetment  of  banks  upon  which  rested  important  levees. 

Q.  To  protect  the  levees! — A.  To  protect  the  levees. 

Q.  Do  you  think  that  the  revetment  system  ought  to  be  continued  as 
supplementary  to  the  levee  system! — A.  If  the  river  is  to  be  the  ward 
of  the  nation  in  perpetuity  (that  involves  the  idea  of  x)ermanency )  it  vill 
in  the  end  be  (I  do  not  say  for  a  series  of  ten,  fifteen,  or  twenty  years, 
but  when  you  get  into  the  fifties)  much  more  economical  to  build  revet- 
ment in  connection  with  levees.  Of  course,  you  will  have  to  spend  in 
the  beginning  a  very  large  amount  of  money  and  get  no  return  for  it 
for  a  number  of  years.  But,  if  you  are  going  to  consider  the  river  as 
the  ward  of  the  nation  in  perpetuity,  then  in  my  judgment  the  best  way 
to  take  care  of  it  is  to  begin  at  the  beginning  with  the  idea  of  per 
manency  before  you.  In  that  case,  with  whatever  you  put  upon  the 
banks  of  the  river,  whether  it  is  for  the  improvement  of  navigation  or 
whether  it  is  for  the  protection  of  the  inhabitants,  or  the  interests  cen- 
tering on  its  banks,  you  must  begin  with  the  idea  of  permanency,  and 
you  can  get  permanency  in  no  other  way  than  by  the  present  system  of 
bank  revetment  or  some  substitute  equally  good,  starting  at  the  upper 
portion  of  the  river  where  you  first  meet  your  enemy;  that  is  to  say, 
the  point  of  largest  delivery  at  the  flood  waters. 

Q.  How  do  you  regard  the  value  of  the  contraction  system!— A.  I 
think  I  have  expressed  myself  on  that  point,  that  the  contraction  works, 
constructed  by  the  commission,  were  successful.  Certainly  Plum  Point 
reach  is  in  very  much  better  condition  than  it  was  in  the  beginning, and 
I  can  say  the  same  thing  of  the  Lake  Providence  reach. 

Q.  As  I  understand  you,  you  believe  that  the  contraction  system  and 
the  revetment  system  should  be  adhered  to,  if  we  are  going  to  consider 
the  navigation  of  the  river! — A.  In  my  own  mind  (I  criticise  nobody,! 
speak  for  myself  as  a  member  of  the  commission),  if  I  had  the  powerto 
do  with  an  unlimited  amount  of  money  just  as  I  chose,  I  never  should 
dredge  a  particle  except  for  temjwrary  relief.  DredginjG:  has  been  sub- 
stituted by  the  majority  of  the  commission  for  these  contraction  works. 
Of  course,  it  is  very  apparent  that  it  was  done  with  a  view  to  hasten- 
ing the  facilities  that  were  originally  designed  by  the  organic  act  to  b« 
given  to  navigation.  It  was  supposed  by  some  members  of  the  commis- 
sion (at  least  the  records  seem  to  so  show)  that  these  contraction  works 
would  be  assisted  by  the  levees  in  deepening  the  channel  at  low  nta^f^- 
I  myself  have  never  found  anything  to  create  in  my  mind  a  conviction 
that  the  levees  would  ever  have  any  beneficial  effect  upon  low-water 
navigation.  I  do  not  see  how  it  is  possible  to  give  a  more  uniform  ^ 
to  the  river  and  to  give  a  better  low  water  navigation  by  the  construc- 
tion of  levees  than  you  would  have  in  unleveed  conditions. 

Q.  You  can  only  do  that  by  the  scouring  system! — A.  Scouring  1»^ 
a  tendency  to  lower  the  bed,  but  it  does  not  necessarily  tend  to  mjikcit 
more  uniform. 

Mr.  Oatchings.  Some  engineers,  as  I  understand,  while  agreeing 
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ith  your  statement  that  the  constmction  of  levees  does  not  deepen 
le  low-water  channel,  yet  have  the  opinion  that  the  maintenance  of 
vees  tends  to  diminish  the  deterioration  of  the  river  by  diminishing 
e  formation  and  rapid  movement  of  the  bars.  What  would  you  say 
»oat  that  I 

A.  I  have  nothing  to  justify  an  expression  of  opinion  on  that  subject. 
ndoabtedly,  Mr.  Chairman,  dredging  is  a  very  excellent  thing.  It 
ves  you  a  very  rapid  means  of  crossing  these  bars,  at  a  period  when 
nimerce  absolutely  demands  an  increase  of  water  in  order  to  accom- 
odate the  vessels  as  we  now  find  them  navigating  the  Mississippi 
Lver  and  carrying  produce;  but  we  are  confronted  with  this  problem, 
at  if  you  suspend  your  dredging  any  one  year  you  must  go  back  to 
:actly  the  same  condition  that  the  river  was  in  twenty-five  or  thirty 
iars  ago.  It  has  not  a  particle  of  permanency.  The  river  is  subject 
►  oscillations  not  only  from  year  to  year,  but  even  during  the  navi- 
Eible  seasons ;  the  moment  you  have  a  rise  of  the  river  which  gives  you 
ny  accumulation  of  material,  that  material  will  deposit  on  the  first 
ar  it  reaches,  and  therefore  you  may  find  it  necessary  to  attack  a  bar 
dth  your  dredge  two  or  three  times  in  the  working  season.  So  it 
iertainly  contains  nothing  of  the  idea  of  permanency. 

Q.  It  merely  gives  temi>orary  relieff — A.  Yes,  sir. 

Mr.  Gatchings.  Colonel,  assuming  that  the  appropriations  of  Con- 
fess for  channel  work  such  as  you  describe  (tlie  revetment  and  con- 
traction works)  would  be  no  greater  in  the  future  than  they  have  been 
in  the  past,  would  you  maintain  the  dredge  boats  that  we  now  use  in 
»i(I  of  commerce,  or  would  you  use  such  small  amounts  of  money  as 
would  be  at  your  command  (under  ray  assumption),  for  building  revet- 
ment works  and  contraction  works,  and  let  commerce  in  the  meantime 
safter! 

The  Witness.  I  think  that  question  has  been  answered.  General 
^^itchings.  For  the  first  period  of  revetment  work  there  would  be, 
probably,  a  period  of  ten  years  when  you  would  not  see  any  beneficial 
Pesnlt  at  all.  Now,  during  that  period,  or  even  a  longer  i>eriod,  it  would 
l>e  absolutely  essential  to  continue  dredging,  but  I  do  not  believe  that 
w^e  could  tell  to-day,  or  five  years  from  now,  the  number  of  dredges 
4at  we  would  need.  It  may  be  that  the  number  we  have  provided  for 
ivill  be  ample.  On  the  other  hand,  it  may  be  that  double  the  number 
^ill  not  give  adequate  relief,  depending  on  the  conditions  that  we  find 
confronting  us  in  any  one  season.  Now,  there  are  in  the  neighborhood 
f  forty  bars,  say,  on  the  river.  We  can  not  tell  how  many  bars  a  sin- 
le  dredge  can  take  care  of  in  one  season.  If  we  could,  the  problem 
'oald  be  easy  of  solution.  If  it  is  found  that  the  oscillations  are  very 
reat  for  a  series  of  years,  it  might  be  that  we  would  lieed  one  dredge 
orking  constantly  for  every  two  bars,  or  to  have  dredges  stationed  at 
oints  where  they  could  be  easily  accessible.  Thiey  would  not  be  neces- 
»ry  for  continuous  work,  but  should  be  so  situated  that  they  could  be 
illed  upon  and  utilized,  without  delay  to  commerce,  at  any  obstruct- 
ig  point  where  we  find  very  shoal  water.  And  we  must  always  have 
3serve  dredges  in  case  of  breakdowns. .  Dredges  break  down  like 
teamboats  or  any  other  articles. 

Q.  Colonel,  there  is  more  or  less  constant  scouring  and  filling  of  the 
ed  of  the  stream  going  on  all  the  time  in  all  stages  of  water,  is  there 
otf — A.  Yes. 

Q.  At  what  stage  of  the  river  is  there  the  most  scouring — at  the 
libber  stages,  flood  stages,  medium  stages,  or  low  stages  If — A.  The 
couring  takes  place  in  the  higher  stages  of  water. 


394  MISSISSIPPI   RIVER   FLOODS. 

Q.  In  the  bed  of  the  stream,  I  mean. — A.  Not  necessarily  the  bed; 
wherever  the  material  is  found  to  be  the  most  subject  to  attack.  It 
depends  entirely  upon  the  comix)sition  of  the  banks  and  the  nature  of 
the  bed.  If  the  bed  is  more  erosive  than  the  banks,  the  bed  will  go. 
At  the  same  time  if  the  banks  are  weak  they  will  go;  or  the  bed  aud 
the  banks  may  go  coincidently. 

Mr.  Catchings.  Colonel,  is  it  your  idea  that  even  if  you  should 
assume  that  the  confinement  of  floods  by  levees  would  lower  the  bed  of 
the  river,  that  still,  when  it  came  to  low- water  navigation,  the  same  diffi 
culties  would  exist!    In  other  words,  merely  lowering  the  bed  does  not 
improve  the  low-water  channel? 

A.  My  opinion  is  that  the  difficulties  of  crossing  between  the  pools 
would  be  the  same,  unless  the  scouring  process  is  found  to  e([ualize 
this  material  more  than  I  believe  would  be  done. 

Q.  So  that  lowering  the  bed  would  relieve  as  to  overflow,  but  not  at 
all  as  to  navigation! — A.  Yes,  sir. 

Q.  Is  there  any  immediate  or  direct  preventive  that  can  be  utilized  to 
prevent  the  fprmation  of  bars  and  pools  in  the  bed  of  the  river?— A« 
I  do  not  know  of  any. 

Q.  That  purpose  can  be  accomplished  only  by  dredging! — A.  After 
they  have  been  formed  dredging  may  remove  them. 

Q.  But  aside  from  that  there  is  no  way  of  relief! — A.  None  that  I 
know  of. 

Q.  The  building  of  levees,  then,  will  not  help  that  matter!— A.  I 
think  not. 

Q.  The  building  of  the  levees  alone  will  not  afPord  any  material  liclp 
toward  improving  directly  the  navigation  of  the  cit  i  ii  nel  at  low  wntci  '- 
A.  I  do  not  see  how  it  can.  Other  devices  besides  dredging  have  be^" 
suggested  to  accomplish  that  result.  Numerous  devices  have  bee" 
presented  to  the  commission,  all  of  which  have  been  stutlied.  One  is 
the  portable  dike  system.  Major  Handbury  and  his  i)redece8sor  have 
tried  it.  Colonel  Stickney  has  made  several  propositions;  but  the  only 
device  which  has  liad  an  extended  and  rapid  practical  application  that 
we  know  offer  removing  these  bars  with  facility  is  dredging. 

Mr.  Catchings.  Some  engineers  have  an  idea,  have  they  not,  that 
the  bars  subserve  a  very  useful  purpose  in  the  economy  of  the  river! 

The  Witness.  Yes,  sir. 

Mr.  Catchings.  And  that  any  system  of  improvement  ought  not  to 
look  to  the  entire  removal  of  the  bars  but  onlv  to  the  makingof  aimvi 
gable  channel  across  them,  and  never  to  remove  the  bar  below  a  level 
which  is  adequate  to  your  purposes! 

A.  I  have  known  rivers  that  have  been  wholly  exhausted  by  defective 
engineering. 

Examined  by  Mr.  Vest: 

Q.  I  understand  you  now  to  st&,te,  Colonel,  that  the  building  of  levees 
on  the  two  sides  of  the  river  and  the  confining  of  the  water  inside  of 
them  has  no  effect  upon  the  channel  for  navigation! — A.  No  benelicial 
effect  that  I  can  conceive  of.    You  mean  at  low  water,  do  you  not! 

Q.  I  mean  at  any  stage  of  the  water.  If  you  can  confine  the  volame 
of  water  to  the  channel,  would  not  that  increase  the  scouring  capacity?— 
A.  Yes,  sir. 

Q.  Would  not  that  improve  the  channel! — A.  Not  necessarily.  Yon 
might  dig  it  into  holes  and  rearrange  the  material,  but 

Q.  That  might  be,  but  what  is  the  general  effect;  what  is  the  purpo^* 
of  confining  the  water  unless  it  is  to  scour  the  channel! — A.  It  is  ^ 
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ake  a  uniform  breadth  of  conveniently  navigable  depth  throughout 

e  channel  that  is  so  improved.    We  are  speaking  now  wholly  of  low- 

iter  stages,  as  I  understand  it    If  you  confine  your  waPter  at  low  stage 

the  channel,  you  increase  your  depth,  but  your  high- water  scouring 

11  not  do  it  alone. 

Mr.  Berry.  Did  not  the  jetties  have  the  effect  of  making  a  deeper 

annel  by  scouring? 

The  Witness.  Yes,  sir. 

Mr.  Berry.  And  better  navigation! 

The  Witness.  Yes,  sir;  right  at  the  mouth  of  the  river.    But  we 

e  speaking  now  of  the  trunk  of  the  river,  which  is  an  entirely  dis- 

nilar  case. 

Mr.  Catching-s.  Your  idea  (to  pse  an  illustration)  is  that  even  if  the 

feet  of  the  levees  should  be  to  lower  the  bed  as  much  as  10  feet,  that 

ill,  when  that  bed  is  lowered,  it  would  probably  be  as  sinuous  and 

»rtuons  and  difficult  to  navigate  as  it  is  now! 

The  Witness.  Yes,  sir. 

Mr.  Vest.  It  would  not  do  any  good,  then,  to  build  the  levees,  as  far 

3  navigation  is  concerned! 

The  Witness,  ^^ot  that  I  can  see,  sir,  not  a  particle. 

Mr.  CATCHiNas.  Speaking  of  low-water  navigation! 

The  Witness.  Yes,  sir.    Of  course,  we  do  not  now  consider  the  high 

siges.    The  mere  fact  of  the  water  being  high  makes  the  stream  navi- 

»ble.    The  time  of  trouble  is  during  the  low  stages  of  water. 

Examined  by  Mr.  Vest  : 

Q.  !N^ow,  suppose  you  had  $20,000,000  to  apply  to  the  improvement 
the  river.  What  would  you  advise  the  committee  to  do  with  it? — 
.  If  I  had  it  to  apply  in  any  way  that  the  commission  desired! 
Q.  Yes. — A.  That  is  a  matter  on  which  the  most  conservative  minds 
ight  differ.  Having  observed  the  benefits  arising  from  Plum  Point 
id  Lake  Providence  reaches,  I  should  take  two  other  reaches  and 
ideavor  to  still  further  improve  the  low-water  navigation,  which  in 
ose  reaches  has  been  benefited  by  improvement  of  that  kind.  I 
ould  endeavor  to  protect  as  much  of  the  valley  by  the  levees  as  I 
uld.  The  amount  that  I  would  apply  in  that  way  would  depend  upon 
e  degree  of  profection  which  the  levee  system  had  reached  at  that 
ne.  I  take  it  for  granted,  when  you  ask  me  that  question  and  give 
B  $20,000,000,  that  you  mean  to  consider  the  river  as  we  find  it 
•day! 

Q.  Yes. — A.  With  the  levee  system  as  nearly  completed  as  it  is? 
Q.  Yes. — A.  Well,  then,  in  that  case  I  should  continue  the  levee 
stem  proposed  by  the  commission,  and  then,  without  making  an  olt- 
,nd  division  right  here — it  would  be  more  than  unjust  to  yourself  in 
king  the  question  to  attempt  to  do  it — I  shonld  endeavor  to  apply  the 
sidue  in  the  way  which  would  best  preserve  and  extend  the  works 
r  river  navigation  as  we  have  planned  them  heretofore. 
Wherever  there  is  a  tendency  to  cut-offs  the  bends  ought  to  be 
vetted,  and  I  think  those  parts  of  the  river  which  furnish  the  worst 
(Vigation  should  be  treated  in  exactly  the  same  way  that  the  com- 
Lssion  treated  Plum  Point  and  Lake  Providence  reaches.  I  know 
at  course  is  open  to  criticism.  I  suppose  a  great  many  persons  would 
y  that  we  were  doing  wrong.  But  if  we  have  not  the  power  of  elec- 
>n  to  take  the  river  and  treat  it  as  we  desire  to  treat  it  (with  the  full 
aomit  of  the  estimate  for  complete  protection  not  wholly  in  our  hands), 
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then  I  wonld  say  do  the  best  we  can  and  let  the  futare  take  care  of 
itself. 

Q.  As  I  understand,  you  would  apply  it  first  to  the  ijerfection  of  the 
levee  system? — A.  Yes,  sir;  of  course  reserving  a  certain  amount  of 
money  for  immediate  purposes  to  relieve  navigation.  Those  two  con- 
siderations I  think  were  the  foremost  considerations  in  the  minds  of 
Congress  when  they  passed  the  organic  act — ^to  improve  navigation  and 
to  protect  the  abutting  owners. 

Mr.  Gallingeb.  I  think  Senator  V^est  assumed  that  you  had 
$20,000,000.  If  you  completed  your  system  with  that  you  would  not 
have  anything  left  for  any  other  purpose,  would  you? 

The  Witness.  Of  course  the  $20,000,000  would  not  complete  the 
levee  system,  and  I  would  not  put  the  whole  of  it  into  levees. 

Mr.  Nelson.  From  your  remark  t  gather  that  you  think  it  would 
take  more  than  $20,000,000  to  perfect  the  levee  system. 

The  Witness.  I  can  not  give  an  exact  answer  to  that. 

Mr.  Kelson.  It  would  take  at  least  that! 

The  Witness.  It  wonld  take  at  least  twenty  millions. 

Mr.  Vest.  I  could  not  hear  you. 

The  Witness.  It  would  take  about  twenty  millions,  I  think. 

Mr.  Nelson.  It  would  not  be  less  than  thatf 

The  Witness.  I  think  not. 

Mr.  Nelson.  It  might  be  more ! 

The  Witness.  It  might  be  more. 

Q.  I  understood  Major  Harrod  to  say  that  it  would  take  about 
$20,000,000,  or  possibly  a  little  more,  to  complete  the  building  of  the 
levees  properly  from  Cairo  to  the  mouth  of  the  lied  liiver.  The  esti- 
mate we  had  already  had  was  $18,000,000,  but  he  said  that,  on  account 
of  the  experieuce  of  the  last  flood,  it  might  require  $2,000,000,  or  ft 
little  over  $2,000,000,  more.  That  is  the  reason  I  stated  that  amount 
of  $20,000,000  in  my  question.  What  I  want  to  get  at,  Colonel 
Gillespie,  is  what  you  think  would  be  the  most  important  thing  to  do 
for  the  river  if  you  had  just  $20,000,000,  or  about  that  sum.  You  Lave 
already  stated  what  you  would  do  with  an  unlimited  amount,  but 
assuming  that  you  can  not  get  an  unlimited  amount  and  that  you  had 
$20,000,000,  then  what  would  you  consider  the  most  important  thing 
to  be  done  with  that  amount  of  money! — A.  That  is  a  very  difficult 
question.  If  I  were  to  determine  the  matter,  I  think  my  decision 
would  be  controlled  entirely  by  personal  considerations.  I  should  not, 
on  the  whole,  come  to  think  of  it,  devote  more  than  $10,000,000  to 
levees.  I  would  make  it  half  and  half— half  for  the  improvement  of 
navigation  and  half  for  levees. 

Examined  by  Mr.  Bebb Y : 

Q.  Then  if  I  understand  you.  Colonel,  you  say  that  you  think  it 
would  not  be  practicable  to  apply  this  scouring  process  so  as  to  mftk® 
it  the  best  means  of  improving  navigation  all  along  the  river,  as  it  is 
applied  at  the  jetties,  but  the  revetment  system,  such  a«  the  work  at 
Plum  Point  and  Lake  Providence,  is  done  with  the  idea  of  making  ft 
uniform  channel  in  the  river  and  thereby  eventually  improving  tlie 
navigation? — A.  Yes,  sir;  at  low  stage. 

Q.  Goufining  it  to  the  same  channel  and  pneventing  the  caving? 
etc.  ? — A.  In  many  places  the  channel  width  is  4,000,  4,500,  or  5,000 
ifeet,  and  one  of  the  first  things  that  engaged  the  attention  of  the  coni' 
mission  was  to  closely  search  this  river  from  beginning  to  end  to  find 
out  where  the  best  water  was  to  be  found  and  to  study  that  water  with 
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ilatiou  to  the  channel  width,  and  the  commissiou  very  early  arrived 
;  the  conclusion  that  it  was  not  advisable  to  make  that  channel  width 
DOG  feet,  or  between  3,000  and  3,500  feet. 

Q,  That  character  of  work  would  only  be  required  from  Cairo  to 
icksburgf — A.  From  Gairo  to  Vicksburg.  Below  Vicksburg  they 
kd  10  feet  of  water,  and  the  commission  made  no  provision  for  any 
iprovement  below  that. 

Examined  by  Mr.  Vest  : 

Q.  Colonel,  you  have  seven  members  of  the  commission! — ^A.  Yes, 
r. 

Q.  Where  do  they  reside! — A.  There  is  no  requirement  in  that 
sgard. 

Q.  I  know;  but  where  do  they  actually  reside — the  present  mem- 
•ers! — A.  The  commission  is  composed  of,  first,  the  president  of  the 
ommission,  located  in  New  York  City  j  then  Major  Harrod,  who  resides 
1  New  Orleans;  the  next  civil  member  is  Judge  Taylor,  who  resides  in 
'ort  Wayne,  Ind. ;  the  Coast  Survey  member  resides  in  Washington ; 
olonel  Stickney  resides  in  St.  Louis;  Major  Handbury  resides  in  St. 
3uis;  Colonel  Flad  resides  in  St.  Louis. 

Q.  So  there  are  three  members  who  reside  in  St.  Louis! — A.  There 
e  three  members  residing  in  St.  Louis;  yes,  sir. 
Q.  Who  fixes  the  place  and  time  for  the  meeting  of  the  commission  ! — 
•  The  president  of  the  commission.    And  that  is  determined  by  the 
ites  of  the  passage  of  the  appropriation  bills. 

Q.  Well,  the  place  at  which  the  commission  meets  is  fixed  by  the 
"esident! — A.  Is  fixed  by  the  president,  and  is  usually  in  the  ofiice  of 
le  president. 

Q.  Where  is  the  secretary's  office! — A.  In  St.  Louis. 
Q.  And  all  the  papers  of  the  commission  are  kept  then! — A.  The 
]kpers  of  the  commission,  so  far  as  relates  to  the  general  surveys  of 
te  commission  and  the  duties  particularly  confided  to  the  secretary, 
nder  the  commission  there  are  (these)  three  constructing  officers  of 
le  Corps  of  Engineers,  with  whom  the  secretary  has  no  relation  what- 
'^er  except  a  general  one.  They  are  under  the  immediate  orders  of 
le  president  of  the  commission,  and  through  the  president  all  their 
ficial  papers,  projects,  and  so  on  go  before  final  action  is  taken  by  the 
^ar  Department.  They  are  practically  two  distinct  offices — that  of 
e  president  and  that  of  the  secretary. 

Q.  The  office  of  the  president  being  in  New  York  and  the  office  of  the 
(cretary  being  in  St.  Louis! — A.  Yes.  The  secretary  has  charge  of 
le  various  gauges,  and  also  of  the  dredging  operations.  No  dredging 
>eration  is  conducted  by  any  district  officer  except  the  fourth  district 
fleer.  Captain  Derby,  who  has  a  single  dredge  under  his  control,  and 
ith  that  dredge  he  has  been  accustomed  to  open  the  mouth  of  the  Eed 
iver  and  remove  the  bars  between  Eed  River  and  Natchez,  and  for  a 
luited  period  he  has  attended  to,  and  rather  suctcessfully,  the  making 
'  levees  by  the  deposit  of  dredged  material  on  the  land. 
Q.  What  is  the  compensation  of  the  members  of  the  commission! — 
.  The  compensation  of  the  civil  members  is  $3,000  a  year  and  ^tual 
spenses.  The  officers  of  the  Corps  of  Engineers  receive  no  increased 
ay. 

Q.  But  are  paid  their  expenses! — A.  They  are  paid  their  expenses,  as 
oy  other  officers  in  the  service. 
Q.  Does  that  include  mileage! — A.  Yes,  sir. 
Q.  What  is  the  mileage  t— A.  Four  cents  a  mile. 
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Q.  Bach  way  or  both  ways! — ^A.  Four  cents  a  mile  for  every  mile  that 
is  traveled. 

Q.  Going  and  coming? — A.  If  we  travel  on  a  Government  boat  like 
this  we  do  not  get  any  mileage. 

Q.  Bnt  suppose  Colonel  Stickney  goes  from  St.  Louis  to  New  York  to 
attend  a  meeting.  Does  he  get  mileage  going  to  New  York,  or  going 
to  New  Y^ork  and  coming  back,  too? — A.  He  gets  4  cents  for  every  mile 
he  travels. 

Q.  Why  are  these  meetings  held  in  New  York,  instead  of  being  held 
in  the  vicinity  of  the  river  and  the  people  who  are  immediately  inter- 
ested in  the  river? — A.  Well,  the  law  directs  that  the  senior  officer  of 
Engineers  shall  be  the  president  of  the  board,  and  he  has  usually  here- 
tofore been  selected  with  the  rank  of  colonel,  and  it  would  seem  that 
the  services  of  an  officer  of  that  rank  ought  not  to  be  reserved  wholly 
for  the  use  of  the  commission.  There  is  one  lieutenant-colouel  at  St 
Louis,  Colonel  Stickney.  Major  Handbury  is  stationed  there  also,  so 
it  takes  three  members  of  our  Corps,  of  high  rank  already,  for  this  work. 

And  so,  while  this  work  is  considered  very  important,  the  War  Depart' 
ment  has  never  been  able  to  find  a  sufficient  number  of  officers  to  detach  1  'i 
one  officer  of  high  rank  for  sole  duty  with  this  commission.  As  presi- 
dent of  the  commission,  I  have  many  other  things  to  attend  to.  I  am 
a  member  of  the  Board  of  Engineers  for  New  York.  I  am  the  division 
engineer  of  the  northeast  with  supervisory  authority  over  the  Atlantic 
coast  from  Barnegat  to  the  boundary  line  of  Canada,  and  Lakes  Erie, 
Ontario,  and  Champlain.  I  am  also  an  associate  member  of  the  Harbor 
Line  Board  of  New  York,  and  many  other  small  boanls.  And  it  is 
more  convenient  for  me,  as  the  presiding  officer  of  the  Mississippi  l?i%'<^T 
Commission,  to  have  the  meetings  held  in  New  York  City,  because  I  ha'^® 
no  increased  force  for  that  work.  With  the  lor*  e  I  have  in  New  Yof^ 
City,  consisting  of  only  two  men,  I  perform  all  this  work  myself. 

Examined  by  Mr.  Nelson: 

Q.  What  would  you  think  of  the  propriety  and  advantages  or  disa^* 
vantages  of  placing  the  entire  levee  system  under  the  jurij^dictiou  of  tJs® 
Federal  Government,  under  proper  conditions  and  restrictions?  WoieI^ 
you  think  that  would  be  preferable  to  the  present  system? — A.  Are  yo^ 
considering  now  simply  the  levee  system  or  all  the  work  on  the  riv©^^ 

Q.  The  levee  system  of  the  whole  river. — A.  Certainly,  that  h^ 
advantages,  because  it  insures  uniform  treatment  of  the  alluvial  ba»^^ 
from  the  Passes  to  Cairo  under  a  single  or  centralized  power,  giving  litt^5* 
of  levee  selected  by  the  highest  expert  authority  that  can  be  gotte^^i 
and  the  work  could  be  continued  in  a  way  to  insure  the  best  results f^c:^^ 
the  expenditure  of  the  money.  That  is  one  view  of  it.  Another  thiK^^S 
is  the  confidence  that  this  continuous  construction  would  give  to 
sons  not  only  living  in  the  communities  along  the  river  to-day,  b 
those  who  might  be  attracted  there  by  the  protection  that  would 
given  to  these  valuable  lands.  The  confidence  I  speak  of  would  r 
mainly  upon  the  almost  promised  assurance  that  the  money  would 
forthcoming  annually  in  proportion  to  the  needs  of  this  part  of  t 
country.  It  would  be  considered  somewhat  more  reliable,  I  fancy,  th 
if  the  appropriations  were  left  to  the  States.  I  think  that  in  any  su 
proposed  arrangement  the  interests  of  the  General  Government  shou^- 
be  very  carefully  guarded  by  appropriate  legislation.  I  am  not  able 
say  what  that  legislation  should  be,  bnt  I  think  that  the  obligations  ^ 
the  United  States  should  be  clearly  defined  and  ample  protection  ^ 
given  to  the  Government  against  all  classes  of  claims  for  damages  ar^^ 
ing  from  the  building  of  levees  or  their  destruction  during  freshets. 
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Q.  Would  you  not  to  a  certain  extent,  if  the  Federal  Government 
)ok  charge  of  the  work,  be  relieved  of  the  embarrassment  growing 
it  of  the  present  system  of  allotting  certain  lump  sums  for  certain 
caches  of  the  river? — A.  Am  1  to  answer  that  question  in  connection 
ith  the  absolute  control  of  the  system  by  the  Government  without  any 
int  action  on  the  part  of  the  States? 

Q.  Yes,  sir. — A.  Tlie  Government  of  the  United  States  taking  it  in 
ind,  and  making  all  the  preparations,  and  doing  all  the  work  ! 
Q,  Not  appropriating  all  the  money,  necessarily,  but  having  complete 
mtrol  over  it.  Assuming  that  the  Federal  Government  appropriates 
ae-half  and  the  State  or  local  authonties  the  other  half. — A.  Well,  that 
latter  has  been  considered  only  since  it  waa  first  presented  to  my  mind 
y  the  questions  of  the  committee,  and  I  am  not  thoroughly  satisfied 
et  how  an  adjustment  of  the  appropriations  of  the  United  States  and 
lie  States  can  be  made.  I  do  not  believe  that  any  officer  of  the  Gov- 
mment  can  assume  the  expenditure  of  State  money  without  subjecting 
nmself  to  the  same  kind  of  influence  to  which  the  State  officers  are 
rabject.  » 

Q.  Supposing  tbe  local  or  State  money  were  not  payable  directly  to 
lim,  but  payable  into  the  Treasury  of  the  United  States,  and  made 
tvailable,  like  the  direct  appropriations  of  Congress — put  into  one  lump 
um.  Suppose  it  was  in  your  hands,  so  that  the  commission  had  noth- 
ig  to  do  with  the  State  officials  in  regard  to  the  securing  such  funds 
om  thenif — A.  I  see  no  reason,  then,  why  State  money  sbould  not  be 
ciiended  with  tbe  mme  facility  as  United  States  money. 
Q.  Is  it  not  a  fact  that  the  commission  has  sometimes  been  embar- 
^j>sed  in  your  present  system  of  work  by  local  pressure  for  work  here 
ul  there  at  different  points  in  preference  to  other  points? — A.  1  have 
^t  been  on  the  commission  lon^  enough  to  know  anythin.^  about  that. 
>^ell,  yes;  some  little  pressure  has  been  brought  to  bear,  but  there  has 
&eu  nothing  that  the  commission  has  not  acted  upon  irrespective  of 
iat  pressure.  I  can  conceive  that,  when  the  work  was  first  initiated 
rid  larger  appropriations  were  gotten,  such  pressure  may  have  been 
^ry  strong  against  the  commission.  T  do  not  know  that  they  have 
ielded  to  it. 

Q.  But  pressure  was  brought  to  bear  to  give  some  localities  a  priority 
J^er  other  localities,  was  there  not!  I  do  not  mean  to  imply  that  the 
ininiission  has  failed  in  its  duty,  but  I  mean  has  it  not  been  a  source 
*  some  little  embarrassment  to  the  commission  f — A .  I  have  no  doubt 

lat  it  has  been,  but  I  do  not  know  of  my  own  knowledge 

Q.  I  mean,  whether  it  has  not  been  one  of  the  difficnlties  that  they 
ive  had  to  contend  with  occasionally? — A.  I  can  conceive  that  it  may 
ive  been,  Mr.  Chairman. 

Mr.  Catchings.  And  yet,  Colonel,  has  not  the  only  pressure  come 
the  form  of  ai)peals  by  delegations  before  the  commission  in  open 
eetingf    Has  there  been  a  pulling  and  hauling  of  the  members  indi- 
dually  and  personal  appeals  and  pleadings! 

The  Witness.  None  that  I  have  heard  of.  All  the  pressure  that  I 
tve  known  of  has  come  through  letters  submitted  to  the  president 
id  speeches  and  appeals  which  have  been  made  to  the  commission  in 
>en  meeting. 

Mr.  Berry.  The  statements  at  the  open  meetings  were  always  made 
ider  an  understanding  that  the  commission  was  willing  to  hear  repre- 
511  tati  ves  from  the  dift'erent  reaches  of  the  river,  were  they  not.  Colonel? 
The  Witness.  Not  only  willing,  but,  so  far  as  my  intercourse  with 
le  commission  has  shown,  very  anxious  to  hear  them. 
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Mr.  Berry.  And  whatever  was  said  was  said  openly  and  publicly! 

The  Witness.  Undoubtedly.  I  understood  your  (the  chairman's) 
question  to  mean  that  possibly  the  commission,  under  certain  circnm 
stances,  had  made  an  application  of  money  which  their  own  good  jadg 
nient  would  not  have  dictated.    I  know  of  no  such  case. 

Mr.  Nelson.  That  is  what  I  meant — whether  you  had  not  sometimeB, 
under  pressure,  been  compelled  to  yield  your  best  jud^^ent  to  comply 
with  local  requirements. 

The  Witness.  I  know  of  no  such  application  of  money. 

Mr.  Gallinger.  Colonel,  in  view  of  your  testimony  that  the  levee 
system  does  not  improve  the  navigabili^  of  the  river,  but  simply  pro- 
tects private  property  from  injury,  does  it  not  follow  that  appropria- 
tions made  by  Congress  for  that  purpose  are  in  the  nature  of  donations 
to  the  communities  where  the  money  is  expended! 

The  Witness.  Well,  I  do  not  know  that  I  have  the  power  to  judge 
what  ^  donation  is.  The  organic  act  specifies  work  for  the  improve- 
ment and  increase  of  the  then  existing  navigable  facilities,  and  then  it 
goes  on  and  speaks  of  protection  against  floods.  Now  I  have  always 
said,  since  £  have  given  any  considerate  study  to  this  question  (and  1 
have  done  the  best  I  could  with  the  limited  opportunity  I  have  had  to 
study  the  question),  that,  so  far  as  I  know  and  so  far  as  I  can  observe 
from  the  results  of  the  commission's  observations,  the  construction  of 
levees  has  had  no  beneficial  effect  upon  low-water  navigation.  Now, 
if  money  is  appropriated  for  the  construction  of  levees,  it  is  appro 
priated  in  accordance  with  that  expressed  provision  of  the  organic  act 

Examined  by  Mr.  Catchings  : 

Q.  The  commission  is  charged,  under  the  later  language  of  the  law, 
with  the  improvement  not  only  of  the  low- water  navigation  (which  is 
all  you  have  testified  about),  but  also  the  navigation  of  the  river  at  all 
stages,  which  would  include  flood  stages. — A.  That  is  the  provision 
contained  in  the  act  of  1896. 

Q.  And  also  in  the  act  of  1892. — A.  Perhaps  so. 

Q.  Now,  I  would  like  to  ask  if  commercial  and  navigation  interests 
on  the  river  are  not  greatly  benefited  by  the  prevention  of  these  floods. 
Can  not  boats  navigate  with  much  more  safety  when  the  water  is  con 
fined,  and  also  have  landing  places,  which  they  would  not  have  if  the 
country  was  inundated! — A.  Yes;  they  have  landing  places,  and  it 
gives  navigation  a  more  sure  intercommunication 

Q.  Between  the  States  f — A.  With  the  land.  It  probably  protects  to 
a  degree  the  business  of  the  railroads. 

Q.  Does  it  not  enable  commerce  to  be  carried  on,  for  instance,  bet^n 
the  city  of  St.  Louis,  we  will  say,  and  all  the  cities  lying  along  this 
river,  which  might  not  be  carried  on  at  all  if  the  whole  country  ^as 
under  water,  and  so  is  not  interstate  commerce  greatly  benefited  by 
the  construction  of  these  levees! — ^A.  Undoubtedly  commerce  is  pro- 
tected, but  I  do  not  know  that  I  am  able  to  put  myself  on  record  as 
to  the  degree  in  which  it  is  protected. 

Q.  I  am  not  speaking  so  much  of  the  ability  of  a  boat  to  travel 
along;  of  course  it  can  do  that  when  the  water  is  high.  But  if  this 
whole  country  were  overflowed  for  two  or  three  months  would  it  "Ot 
greatly  interrupt  the  relations  existing  between  the  States  of  the 
Union,  and  especially  those  States  that  do  business  in  this  valley^" 
A.  Yes,  sir.  The  mere  fact  of  submergence  is  an  indication  that  that 
relation  has  been  disturbed. 
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2-  And  a  great  iDJury  to  the  basiness  of  the  States? — A.  It  depends 
lirely  upon  its  quantity. 

J.  So  that  levees  perform  a  function  in  addition  to  that  of  merely 
eventing  overflows? — A.  Yes. 

Examined  by  Mr.  Beery:  ^ 

!>oes  not  the  law  specify  trade,  commerce,  and  the  postal  service  i:  : 
iters  to  be  protected  or  subserved  by  reason  of  the  improvement  of 
)  river? — A.  Yes,  sir. 

i.  Now,  I  will  ask  you  if  these  levees  do  not  protect  the  railroad  beds 
many  cases  throughout  the  valley,  and  also,  if  there  was  a  generui 
M'flow  of  this  river,  if  it  would  not  materially  interfere  with  tbe  com- 
rce  between  the  various  States  that  do  business  through  the  valley  ? — 

1  think  so.     When  the  railroads  were  originally  built,  as  I  under 
md,  they  were. given  a  height  of  embankment  to  secure  them  against 
3  ordinary  floods.    But  if  the  levees  are  raised  higher,  being  nearer 
3  bank  than  the  railroad  embankment,  if  they  are  raised  high  enougli 

cover  those  railroad  embankments,  of  course  they  do  protect  the 
ilroads. 

Q.  And  a.  general  overflow  would  materially  interfere  with  a  large 
lount  of  commerce,  would  it  not? — A.  It  undoubtedly  would. 
Q.  And  an  immense  amount  of  cotton  that  is  now  raised  and  the 
bject  of  commerce  would  not  be  raised  if  the  land  was  overflowed, 
general  overflow  would  destroy  an  immense  amount  of  cotton  lands 
d  cotton  which  is  now  raised  throughout  the  valley,  would  it  not? — 

That  is  true  without  doubt. 

Mr.  Gallinqer.  Is  it  .not  a  fiict  that  notwithstanding  the  great 
erflow  of  1897  the  largest  cotton  crop  ever  known  was  raised  during 
It  year? 

VIr.  CATCHiNas.  That  is  a  fact,  Senator,  but  it  was  owing,  as  all  the 
mters  agree,  to  a  very  exceptional  season  for  a  late  crop,  followed 

an  unusually  late  frost.  I  heard  old  Mr.  Dunkins  say  this  last  iail 
ho  is  a  large  planter  and  a  very  intelligent  man,  and  who  has  lived 
Washington  County  for  fifty  years)  that  this  is  the  first  time  in  all  his 
perience  that  he  has  known  a  general  good  crop  to  follow  after  an 
erflow.  He  said  there  were  individual  plantations  whicli  had  raised 
xl  crops,  but  usually  half  a  crop  was  more  than  they  had  a  right  to 
3ect. 

iir.  Berry.  I  can  add  to  that,  if  there  had  been  no  levees,  this  cotton 
p  would  have  been  materially  reduced. 

iflr.  Gallinger.  I  would  like  to  know  whether  any  data  can  be 
;ained  showing  the  extent  to  which  railroad  travel  was  interrupted 
the  recent  flood  or  by  any  preceding  flood. 

dr.  Catchings.  Some  gentlemen  who  are  interested  in  this  general 
38tion  have  been  engaged  for  several  months  in  gathering  informa 
Q  cognate  to  that,  and  it  is  their  purpose,  before  this  committee 
kes  its  report,  to  lay  it  before  you  in  Washington.    I  think  you  will 
ire  all  that  laid  before  you  before  your  report  is  closed. 
The  Witness.  I  would  like  to  submit  this  paper,  which  is  in  regard 
the  yardage  of  levees  built  by  the  United  States  and  others  and  the 
t,  for  the  use  of  the  comunttee,  until  the  pai)er  which  was  asked  for 
3repared  according  to  your  specific  directions. 
[  would  also  like  to  submit  another  paper  for  the  consideration  of  the 
nmittee. 
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The  papers  were  marked  "Exhibits  AA  and  BB,"  respectively,  and 

follow  here: 

Exhibit  AA. 


Districts. 


River 
length  to 
be  pro- 
tec  tcMi. 


Yarda^'e,  June  30,  1895. 


Lower  St.  Francis 

Upper  Yazoo 

AVhite  River 


First  and  Second  districts. 


Lower  Yazoo . . 
UpiMsr  Tensas  . 
Middle  Tensas. 


Third  district 


\.\.^1^   ,    ^'y  others. 


Miles.       CvJbie  yardn.  ('uHe  yards. 

218  !         1, 689, 000  2,  682.  UOO 

121           3,688,0011  6,746.000 

80  I        2,971.000  1.395,000 


410 


8,348,000  I       10,823,000 


230 

120 

85 


Lower  Teusaa 
Atchafalaya .. 

Lat'oarche 

BaraUiria 

Homochitto... 
Pontchartrain 
Lake  Borgne  . 


Fourth  district 
Grand  total.... 


435 


160 

122 

71 

92 

238 

116 

82 


881 


1,735 


4, 918,  000 
7,910,000 
3. 854, 000 


16, 682,  OOO 


5, 672.  000 

5, 287, 000 

1, 50().  000 

337,000 


4, 173,  000 
377,000 


14, 665, 000 
1. 340, 000 
5, 401. 000 


21.  406,  000 


6,  235. 000 
7, 009,  000 
4. 093.  ( 00 
1, 4(J0, 000 

(0    • 
5, 464, 000 
1, 720,  000 


Tf»t»l  exwt 
ing  levrtd. 


Vubie  yanlf. 

4,371.0i« 

10.i34,W« 


19,171.0C« 


l9.i>8:U'0(i 
9, 2J«J,  i«) 
9,255,00:1 


38,0^.000 


10,907,000 
12,?.i6,0i« 

l,737.iw 


9,637.0l» 

2,097,i)« 


17,346,000  ,      24,921,000  \       42.267.lW 


42. 376,  000         57, 150, 000  ,        99. 526,  l* 


District. 


Lower  St.  Francis 

Upper  Vazoo 

White  River 


FirMt   and    second   dis- 
tricts   


Lower  Yazoo . . 
Upper  Tensas.. 
Middle  Tensas. 


Third  district. 


Lower  Tensas 
Atchafalaya . . 

Lafourche 

Barataria 

Homochitto... 
Pont<*hartrain 
Lake  Borgne.. 


Fourth  district 


Expended  by  United 
Stat«s. 


Total 
expenditures. 


1329, 669. 29 
714,U9.'i.41 
659, 739. 81 


1,  703, 5(U.  51 


1. 291,  974.  55 

1,777,061  23 

801, 851. 77 


Per 
cubic 
yard. 


Tot,al 
allotmonts. 


Available  for  ,     ent  ^^jfj, 

expenditure   average  i^  Kujii 

froiuJui.e30,    price  jj^^,,,, 
lb9a,  to.June       per 


30,  1890. 


cubic 
yard.  , 


able 
balaDi«- 


Cents. 
22 
19 
22 


$420, 164. 03 
800, 304. 00 
793, 387. 38 


3, 871, 447.  ftb 


21 

2, 013, 855. 41 

28 
22 
21 

1, 4:i5,  285. 24 
2,  069.  675.  23 
1,003,150.90 

23 

4,508,111.43 

1, 552, 547. 16 
75H,  583. 44 
318, 486. 93 
156, 475.  72 


605, 707. 36 
138. 100. 13 


3.  529, 900. 74 


27 
14 
21 
47 


14 
37 


20 


Grand  total '<  9,104,892.80 

I 


21 


1,  054, 857.  20 
933,  018. 96 
447, 200. 00 
238. 80U.  00 
30,000.00 
759, 749. 04 
199, 001. 50 


Cents.    Cub. yard*' 
$90,494.74  i  12  750.  WO 


86,20M.59  I  12 

133,647.57  13 


750.  i»« 
l,00u,(i* 


310.350.90  i '   2,500,000 


143,  310. 69 
292,014.00 
201,  299. 19 


636, 623. 88 


10 
11 
10 


1,  wo.  OOO 
2,600,000 
2.000,000 


6.000,( 


102.  290. 04 

10 

174, 435.  52 

10 

128, 713.  07 

10 

82,324.28 

10 

30,000.00 

10 

154, 041. 68 

10 

60, 901.  37 

10 

1,000.000 

l,7OJ.0(» 

1,300,000 

gOO.ft'O 

900. 000 

L500,000 

•OO.OC0 


4. ?!B2,  606. 70         732,705.96! I      7,300,0* 


10,784,573.54  |  1,679,680.74  ! 15.7 

i 


(1)  AllotmeDts  and  expenditures  for  "protection  of  leveee"  and  for  "Ten9« 
front/'  are  distributed  ap])roxiniately  in  proportion  to  mileage. 

Cost  of  levee  construction  (Harrod)  L56  X  A^  =  co8t  in  dollars  per  mile  at  ther«t* 
of  20  cents  per  cubic  yard. 

Xf^vee.— Mean  contract  cost  for  1890-1892,  inclusive,  20  cents  per  cubic  yard;  moan 
contract  cost  for  1893-1895,  inclusive,  KJ  cents  per  cubic  yard;  cubic  vards  built fi>' 
1893-1895,  2:H,282,0(K};  total  contract  cost,  $3,706,000;  saving,  20  per  cent,  $950,000. 

Auth.  3d  Dist.,  A.  R.  1895, 3,628;  4th  Dist.,  A.  K.  1895.  3,877;  Ist  and  2d  Di8ta.,A.*- 
1892-95;  comparing  levee  statements  of  those  districts. 
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Exhibit  BB. 

LKVEKS. 

fert  of  levees  on  bed  of  Mississippi  Kiver,  with  data  of  the  Po,  Rhine,  and  Yellow 
rivers,  hy  C  B.  Comstock. 

Report  of  Chief  of  Kngineere,  U.  S.  A.,  1890,  p.  3093. 
.sessed  value  of  property  protected  by  levees  in  Pontcharlrain  district. 

Report  of  Chief  of  Engineers,  U.  S.  A.,  1892,  p.  3235. 
>port  of  ongmeera  to  levee  convention. 

Report  of  Chief  of  Engineers,  U.  S.  A.,  18JK),  p.  3270. 
•ngth  and  distribution  of  levees. 

Report  of  Chief  of  Engineers,  U.  S.  A.,  1890,  p.  3111. 
jvees  between  Cairo  and  the  Gulf  before  and  after  the  war. 

Report  of  Chief  of  Engineers,  U.  S.  A.,  1893.  p.  3762. 
•obable  average  height  of  levees  in  1881  waa  eight  feet. 

»Seo  Report  Mississippi  River  Commission  1881,  p.  125. 
Andard  height  of  levees  fixed  at  three  feet  above  highest  flood. 

Report  of  Chief  of  Engineers,  U.  S.  A.,  1895,  p.  3626. 
stimated  cost  of  repairing  breaks  in  1881. 

Report  of  Chief  of  Engineers,  1881,  p.  2733. 
eport  of  committee  on  levees  (B.  M.  Harrodand  Amos  Stickney)  <in  amount  and  cost 
of  levees  needed  to  protect  ai^ainst  probable  futnre  floods. 

Report  of  Chief  of  Engineers,  V.  S.  A.,  1896,  p.  3460. 
revasses  during  flood  of  1897.  areas  flooded  and  areas  protected. 

Report  of  Chief  of  Engineers,  U.  S.  A.,  1897,  pp.  3r>24-3525. 
lews  ae  to  efficiency  of  levees  during  flood  of  1897,  by  the  following  levee  engineers: 
H,N.  Pharr,  T.  G.  Dabney,  William  Starling,  and  H.  B.  Richardson. 

Report  of  Chief  of  Engineers,  U.  S.  A.,  1897,  pp.  3543-a561. 
ighest  recorded  stages  of  the  Mississippi  River  below  Cairo,  1872  to  1897. 

Report  of  Chief  of  Engineers,  U.  S.  A.,  1X97,  p.  3670,  also  p.  3523. 
le  general  condition  of  levees  just  prior  to  the  flood  of  1897. 

Report  of  Chief  of  Engineers,  U.  S.  A.,  1897,  pp.  3518-3523. 
scussion  of  results  of  surveys  made  for  the  purj)ose  of  determining  changes  in  the 
bed  of  the  river  due  to  levees  or  other  causes,  by  J.  A.  Ockerson. 

Report  of  Chief  of  Engineers,  U.  S.  A.,  1896,  pp.  3577-3592,  and  1897,  pp.  3672- 
3686. 
'Surveys  showing  changes  in  bed  of  river  due  to  crevasses  in  levees. 

Report  of  Chief  of  Engineers,  1884,  p.  2577. 
linages  to  citizens  by  reason  of  floods  alleged  to  be  due  to  levee  construction. 

Chief  of  Engineers'  Reports  for  1894-95. 

RESERVOIRS. 

^senroirs  as  a  means  of  improvement  discussed  by  the  commission. 

Report  of  Chief  of  Engineers,  U.  S.  A.,  1881,  pp.  2747-2753,  and  report  of  Mis- 
sissippi River  Commission,  1881,  p.  242. 
^aervoir  eff'ect  of  bsisins  of  the  river,  by  Capt.  C.  McD.  Townsend. 

Report  of  Chief  of  Engineers,  U.  S.  A.,  1895,  p.  3661. 

OUTLETS. 

scussion  of  outlet  system,  bv  Mississippi  River  Commission. 

Report  of  Chief  of  Engineers,  U.  S.  A.,  1881,  pp.  2725-2731. 
ike  liorgue  outlet  discussed. 

Report  of  Chief  of  Engineers,  1881,  p.  2728. 
sports  of  committee  on  levees  and  outlets,  by  C.  R.  Suter  and  B.  M.  Harrod. 

Report  Mississippi  River  Commission,  1881,  pp.  122, 135. 

Report  of  Chief  of  Engineers,  U.  S.  A.,  1881,  p.  2768. 
iscussion  of  closure  of  outlets,  by  James  B.  Eads. 

Report  of  Chief  of  Enginoers,  IT.  S.  A.,  188J,  p.  2726. 
Sect  of  outlets  as  shown  by  cubits  and  other  crevasses. 

Report  of  Chief  of  Engineers,  U.  S.  A.,  1884,  p.  2422;  1885,  p.  2540. 
emorandum  on  outlets,  with  special  reference  to  Lake  Borgne  outlet,  by  General 
Comstock. 

Report  of  Chief  of  Engineers,  IT.  S.  A.,  1890,  p.  3105. 
Dtlets  condemned  by  engineers  in  report  of  levee  convention 

Report  of  Chief  of  Engineers,  U.  S.  A.,  1890.  p.  3271. 
ffects  of  outlets  on  the  bed  of  the  river  below  tliem. 

Report  of  Chief  of  Eii.oinefTS,  U.  S.  A.,  1891,  p.  3465. 
ntlets  discussed  and  condemned. 

Report  of  Chief  of  Engineers,  U.  S.  A.,  1893,  p.  3560. 
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M18CELLAJ!B0US. 

Report  of  Board  of  En^neers  appointed  to  investigate  and  report  a  pernmncnt  plia 
for  the  reclamation  from  overflow  of  the  alluvial  basin  of  the  Mississippi  River. 

Consider  cut-offs  dangerous  and  useless,  diversion  of  tributaries  impracticable. 

Reservoirs  for  holding  back  floods  also  cousidered^impracticable  from  lack  of  propei 
size. 

Artifloial  outlets  pronounced  dangerous  and  impracticable. 

Levees  suggested  as  the  only  practicable  plan.  Condition  of  levees  in  1S75.  Mem- 
bers of  board:  Majors  Warren  and  Abbot,  Captain  Benyaurd,  and  Me.ssrs.  J.E. 
Sickles  and  P.  O.  Hebert. 

Report  of  Chief  of  Engineers,  U.  S.  A*»  1875,  pp.  539-628. 

Report  of  Board  of  Engineers  to  report  plan  for  low- water  improvement  of  Minii- 
sippl  River  and  eflect  of  permanent  levee  Hvstem.     Members  of  board:  ColoneU 
Barnard  and  Tower,  Lieutenant-Colonel  Wright,  and  Majors  Comstock  and  Sater. 
Report  of  Chief  of  Engineers,  U.  S.  A.,  1879,  p.  1017. 

For  a  full  discussion  of  all  phases  of  the  subject  of  improving  the  Mi6si6^ippi  River 
below  Cairo,  see  report  of  Humphrey  and  Abbot  on  the  hydraulics  of  the  MiMU< 
sippi  River,  Professsional  Papers,  Corps  of  Engineers,  U.  S.  A. 

Plan  of  Gen.  B.  I.  Roberts  for  reclaiming  overflowed  lands  of  the  Mississippi  River 
by  siltine  np  through  w^ste  weirs  draining  into  settling  ba»ins  built  up  by  means 
of  cross  levees,  also  plans  for  reservoirs  and  outlets.  Reported  impracticable  by 
Board  of  Engineers. 

See  Report  of  Chief  of  Engineers,  1869,  p.  312  and  1875,  p.  540,  5t>4,  and  670. 


U.  S.  S.  MISSISSIPPI,  February  7, 189S, 
Amos  B.  Stickney,  recalled,  testified  as  follows: 

Examined  by  Mr.  Nelson: 

Q.  Colonel  Stickney,  you  are  a  member  of  the  Mississippi  River 
Commission ? — A.  lam. 

Q.  How  long  have  you  been  a  member  of  that  commission? — A.  About 
four  years. 

Q.  You  are  also  president  of  the  Missouri  River  Commission!— A. 
Yes,  sir. 

Q.  You  were  examined  by  the  committee  at  St,  Louis  last  fall,  andl 
have  no  desire  to  go  into  the  subjects  then  covered.  As  I  understand 
it,  you  and  Majorllarrod  were  a  committee  appointed  by  the  commission 
to  prepare  these  estimates  in  1896  for  the  complete  improvement  of  the 
levee  system  of  the  river,  were  you  not! — A.  Yes,  sir. 

Q.  And  considered  it! — A.  Yes,  sir. 

Q.  And  it  is  substantially  your  estimate  that  is  known  as  the  com- 
mission estimate! — A.  Yes,  sir. 

Q.  I  would  be  glad  to  know  the  facts  upon  which  that  estimate  was 
based.  In  the  first  place,  please  state  upon  what  condition  or  stsUusof 
the  levee  you  based  the  estimate.  In  other  words,  what  was  the  status 
and  condition  of  the  levees  as  they  existed  at  the  time  of  your  estimate, 
their  average  height,  etc.,  as  near  as  you  can  tell,  by  sections  orreacbes 
of  the  river! — A.  Mr.  Chairman,  before  beginning  on  that  subject,  I 
would  like  to  say  that  I  did  not  expect  to  be  called  again  before  the 
committee,  having  given  my  testimony  in  St.  Louis.  But  when  I  came 
to  revise  the  testimony  that  I  gave  I  found  that  it  was  very  fragmentary; 
that  there  were  a  great  many  things  I  would  have  liked  to  have  said 
that  I  did  not  say,  and  some  things  that  I  did  say  I  found  were  "Ot 
pertinent  to  the  questions,  and,  in  revising  my  testimony,  I  hiwl  to 
make  quite  a  number  of  changes  in  order  to  make  my  answers  com- 
plete to  the  questions  that  were  asked  me.  The  examination  was  carried 
on  in  a  conversational  manner  and  with  a  great  nianj'  interruptions.  I 
would  be  very  glad  if  you  would  give  me  an  opportunity  now  to  make 
a  more  connecteil  statement. 
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Mr.  Nelson.  I  should  be  very  glad  indeed  to  Lave  you  make  sucli  a 
statement  as  you  wish  before  we  go  into  the  question  of  estimate  that 
•eferred  to. 

The  Witness,  That  I  will  take  up  in  the  course  of  what  I  have  to  say. 
As  I  understand,  this  committee,  among  other  things,  is  to  look  into 
e  question  of  flood  protection  and  the  work  of  the  improvement  of  the 
Lssissippi  River  that  has  been  intrusted  to  the  Mississippi  River  Cora- 
ssion,  I  have  been  a  member  of  the  commission  for  four  years, 
evious  to  that  time  1  had  been  serving  under  the  commission  as  a 
strict  officer  in  New  Orleans,  having  charge  of  the  lower  district  of 
e  river.  Previous  to  that  time  I  had  been  on  the  river  for  a  great 
any  yt-ars.  My  work  on  the  Mississippi  River  commenced  in'  1868, 
id,  wi;h  the  exception  of  a  few  years  on  the  Ohio  and  lake  region,  1 
ive  been  constantly  connected  with  the  Mississippi  River  improve- 
ents,  from  the  upper  end  to  the  lower  end,  and  1  have  some  pretty 
ell  defined  views  of  what  I  think  is  essential^  in  the  matter  of  the 
nprovement  of  the  Mississippi  River.  I  have  jotted  down  a  few  things, 
Qd  I  would  like  to  begin  with  the  matter  of  levee  building.  I  gave 
)u  my  testimony  x)retty  fully  with  regard  to  what  I  consider  would  be 
ie  effect  of  reservoirs  and  outlets,  and  it  will  hardly  be  necessary  for 
e  to  go  over  that  ground  again. 

It  seems  to  me  that  the  committee  must  by  this  time,  in  view  of  the 
ass  of  testimony  they  have  heard,  be  impressed  with  the  concurrence 
opinion  of  those  who  have  been  in  close  contact  with  the  subject  of 
od  protection  of  the  Lower  Mississippi  Valley  that  the  only  practical 
d  complete  solution  of  the  problem  contemplates  the  construction  and 
iiiutenance  of  a  system  of  levees  from  the  mouth  of  the  Ohio  River 
the  Gulf,  and  that  there  are  many  very  serious  questions  arising  in 
nneetion  with  the  construction  and  maintenance  of  such  a  system. 
First.  The  effect  of  the  levees. 
Second.  The  cost  of  construction  and  maintenance. 
Third.  The  source  from  which  the  necessary  money  is  to  be  obtained, 
d  the  advisability  of  levee  building. 
Fourth.  The  question  of  ownership  and  control. 
Fifth.  The  question  of  damages  caused  by  the  levees. 
There  are  otlier  questions  that  will  present  themselves,  but  the  above, 
>elieve,  are  the  main  ones. 

First,  with  legard  to  the  effect  of  levees.  It  is  believed  by  those 
JO  have  been  connected  with  this  subject  of  levee  building  that  lines 
levies  can  be  built  that  will  absolutely  and  completely  i)rotect  the 
s-er  valley  of  the  Mississippi  from  any  flood  that  may  come  into 
e  river,  and  give  to  the  present  and  future  inhabitants  such  con- 
ence  in  their  protection  that  they  may  proceed  to  the  full  develop- 
mt  of  the  resources  of  the  whole  area  lying  within  the  limits  of 
evious  overflows. 

That  gives  you,  in  very  brief  terms,  what  I  believe  comprehends  the 
lole  subject  of  the  levee  protection  that  is  desired  by  the  people  of 
B  Lower  Mississippi  Valley,  and  it  comprises  all  I  have  to  say  on  the 
bject  of  flood  protection. 

riioie  is  another  effect  of  levees  to  be  considered,  and  that  is  the 
ect  of  the  levees  upon  the  bed  of  the  usual  waterway  of  the  Mis- 
isippi.  I  believe  it  to  be  that  which  always  follows  the  increasing  of 
lume  and  velocity  of  the  flow  of  water  in  a  channel  composed  of  mate- 
il  that  can  be  moved  by  the  water,  that  is,  scour — producing  enlarge- 
jnt.  The  scour,  however,  is  not  confined  to  the  bottom  of  the  bed  in 
e  central  part,  but  is  active  upon  the  sides,  especially  where  concave 
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sides  of  bends  join  the  bottom.  The  result  is  tbat  the  deepening  or 
lowering  of  the  bottom  of  the  bed  is  counteracted  by  tlie  material  fall 
in^'  upon  it  from  the  sides.  The  net  result  is  i>robably  a  very  little 
change  in  the  size  of  the  waterway,  but  a  great  change  in  its  locatioQ 
as  it  moves  laterally,  thus  compelling  every  flood  to  pass  over  a  path 
different  from  those  of  previous  floods. 

The  enormous  energy  of  a  Mississippi  flood  is  therefore  applied,  not 
where  that  of  previous  floods  has  been  applied,  so  as  to  add  its  effect 
upon  the  deepening  of  the  bed  to  the  eflects  of  other  floods,  but  it  is 
applied  upon  a  different  path,  and  largely  to  the  moving  of  material 
brought  into  the  bed  by  previous  floods,  at  the  same  time  it  is  doin? 
mischievous  work  in  the  filling  of  the  bed  to  obstruct  the  next  flood 
and  consume  its  energy. 

The  surveys  made  by  the  commission  to  develop  the  changes  in  the 
bed  have  been  disappointing  to  some  of  the  members  of  the  coinmis 
sion,  as  well  as  to  many  persons  who  have  been  studying  the  subject. 
I  do  not  feel  any  disappointuient,  for  I  find  abundance  of  proof  of  the 
tremendous  lateral  movement  of  the  river,  and  satisfactory  proof  that 
there  is  so  little  material  change  in  general  depth  of  bed  that  there 
is,  under  present  conditions,  no  need  of  apprehension  that  the  bed  is 
rising  inconsequence  of  levee  construction;  and,  on  the  other  hand, 
that  there  is  little  hope  of  any  material  deepening  to  be  obtainetl 
through  the  concentration  of  flow  produced  by  levees,  so  long  as  thai 
concentration  of  flow  is  permitted  to  act  upon  the  banks  to  pull  them 
down  upon  the  bottom  of  the  bed  and  fill  up  any  deepening  that  may 
have  occurred  there.  With  banks  protected,  deepening  would  be  pro- 
<rressing  and  probably  result  in  lowering  the  necessary  height  of  levt^es 
and  render  the  maintenance  easy  and  of  little  cost.  The  lowering  of 
the  low-water  surface  of  181)4  has  been  referred  to  as  being  somethin;: 
of  an  indication  that  the  extension  of  the  leeves  during  the  immediate 
l)receding  years  had  produced  a  lowering  of  bed.  This  may  be  so,  bat 
I  am  inclined  to  think  that  the  lowering  of  the  low-water  surlace  of 
1894  was  largely  due  to  the  tremendous  scouring  effect  of  the  great 
flood  of  1803,  followed  by  the  comi)aratively  high  low-water  stage  of 
that  year,  which  kept  the  deepened  channels  open,  into  which  the  very 
small  volume  of  the  flow  of  the  tributaries  in  181)4  passed. 

Now  i)assing  to  the  question  of  cost  of  construction  and  maintenauce 
of  levees,  I  would  say  that  in  1896  the  committee  on  levees  submitted 
to  the  commission  an  estimate  of  the  cost  of  completing  the  levee 
system  as  it  was  then  contemplated  to  build  it.  That  is,  to  cover  aD 
fronts  from  Cairo  to  Fort  St.  Phillip,  with  exceptions  to  be  noted,  by 
levees  of  sufficient  height  and  strength  to  withstand  any  flood  that 
might  be  expected.  In  makin  g  this  estimate  it  was  necessary  to  assume 
at  various  points  along  the  river  a  height  to  which  the  flood  sarfa<* 
might  rise  when  its  entire  volume  w^as  passed  within  levees,  from  Cairo 
down.  In  determining  or  estimating  what  this  height  might  be  at 
various  pointswas  an  exceedingly  complex  problem,  which  had  engaged 
the  serious  attention  of  all  of  the  engineers  who  had  ever  been  con- 
nected with  the  investigation  of  the  various  phenomena  of  the  ever- 
changing  conditions  of  the  river.  Taking  into  consideration  all  of  the 
available  data,  representing  the  work  of  many  able  men,  and  the 
experience  derived  from  careful  observation  of  previous  floods,  and 
the  effect  of  previous  levee  building,  the  committee  fixed  upon  heights 
atvarious  points  to  which,  in  their  opinion,  floods  might  rise  when  fally 
conflued  by  levees.  Lines  connecting  these  points  gave  the  heights  rt 
all  points  of  the  river  to  which  it  was  estimated  the  flood  might  rise, 
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id  levees  were  estimated  for  to  be  2  feet  above  these  lines.  While 
n^ceing  with  my  colleague  (Major  Harrod)  on  the  committee  that  it  is 
oper  and  advisable  to  revise  the  estimate,  I  feel  that  it  was  fortunate 
at  the  destructive  tiood  of  1897  did  not  develop  any  serious  error  in 
e  estimate  of  expected  flood  height.  At  no  point  did  that  flood  reach 
at  height  for  which  the  estimate  provides. 

I  will  give  you  the  comparison  at  the  following  points  from  Cairo  to 
e  mouth  of  lied  Kiver: 

The  height  to  which  the  committee  estimated  it  would  be  possible  for 
e  flood  to  reach  at  Cairo  was  54.2.  The  actual  height  of  the  flood  of 
97  was  51.6,  a  dilference  of  about  2J  feet.  The  flood  was  2^  feet 
wer  than  we  expected  it  might  rise. 

At  Memphis  the  committee's  estimate  was  39.()  feet.  The  height  of 
e  flood  of  1897  was  37.7;  about  2  feet  lower. 

At  Helena  the  committee's  estimate  was  52,1.  The  1897  flood  height 
as  51.8;  nearly  up  to  the  estimate,  not  quite. 

At  the  mouth  of  White  River  tlie  committee's  estimate  was  56.4, 
lie  1897  flood  height  was  52.4:  4  feet  lower. 

At  Vicksburg  the  committee's  estimate  was  54.8,  In  1897  the  flood 
?ight  was  52.4;  nearly  2 J  feet  lower. 

At  the  Ked  River  tbe  committee's  estimate  was  53.9.  The  1897  flood 
sight  was  50,^;  nearly  4  feet  lower. 

Q.  Have  you  got  (Jreenville? — A.  I  have  not.  That  is  one  of  the 
itermediate  places  that  would  come  between  the  mouth  of  the  White 
iver  and  Vicksburg. 

Q.  Then  taking  Vicksburg  and  the  mouth  of  the  White  River  as  a 
asis,  how  would  that  leave  Creenville? — A.  I  can  not  make  that  com- 
arison  without  calculating  the  mileage. 

Q.  Take  Vicksburg  and  Helena,  say, — A.  You  can  not  figure  that 
ay  at  all.  You  would  have  to  take  the  difterence,  and  then  take  a  pro- 
Oi  tionate  amount  of  the  distance  between  the  two. 
But  in  all  cases  it  will  be  noticed  that  the  line  of  flood  as  estimated 
y  tbe  committee  and  adopted  by  the  commission  was  higher  than  the 
3od  of  1897.  The  only  point  where  the  flood  of  1897  approached  that 
lie  was  at  Helena,  wheie  it  came  within  three-tenths  of  a  foot  of  it. 
ut  the  flood  of  1897  does  not  establish  the  standard.  It  was  only  a 
md  which  gives  us  a  great  deal  of  information,  so  that  we  can  revise 
H\  correct  our  estimate  and  make  it  more  nearly  approach  to  what  the 
'eatest  flood  height  will  be  when  the  water  is  fully  contined  between 
e  levees;  but  by  a  comparison  of  these  figures,  it  will  be  seen  that  in 
ost  places  the  line,  as  established  by  the  committee,  is  from  2  to  3  feet 
>ove  the  actual  flood  level  of  1897,  and  the  margin  is  ample  for  the 
ight  a  flood  may  reach  if  fully  confined,  with  the  exception  of  that 
it  immediately  in  the  vicinity  of  Helena. 

Q.  You  refer  to  the  height  to  which  you  estimated  floods  might  likely 
tain  in  the  future  when  you  speak  of  your  flood  estimates. — A.  Yes,  sir. 
Q.  Your  levee  estimate  was  for  a  still  greater  height,  was  it  not? — A, 
•s,  sir;  2  feet  above  that  line.  We  estimated  that  the  flood  at  Cairo 
^ht  be  2  feet  higher  than  any  known  flood;  then  we  provided  for  a 
ee  2  feet  above  that  line.  Therefore  we  provided  for  a  levee  at 
iro  4  feet  higher  than  the  highest  flood  that  has  ever  passed  there. 
[J.  Now,  with  the  provision  you  have  made  in  your  estimate  (say  at 
iro)  for  2  feet  higher  than  any  known  flood,  how  much  higher  would 
at  have  been  than  the  flood  of  1897  developed? — A.  The  flood  of 
)7  was  51.6;  it  was  not  quite  up  to  the  flood  of  1883.  In  1883  it  was 
2. 
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Q.  How  much  higher  would  that  make  your  levee  at  Vicksburg  tha& 
the  flood  of  1897!— A.  It  would  make  it  4.4  feet  higher  than  the  1897 
water  at  Vicksburg. 

Q.  And  higher  than  any  previous  flood? — A.  Yes,  sir;  except,! 
believe,  in  the  early  days  there  was  a  flood  height  at  Vicksburg  higher 
than  any  other  known  flood.    (To  Major  Harrod.)    In  1862,  was  it  uot! 

Q.  At  Helena  it  would  be  how  much? — A,  2.3  higher  than  the 
highest  flood  that  has  ever  passed,  but  not  2.3  higher  than  any  flood 
that  we  expect. 

Q.  No,  but  higher  than  the  flood  of  1897? — A.  Yes,  sir. 

Q.  Did  you  take  into  account  in  your  estimate  the  complete  c1o8Qi« 
of  all  the  basins  above  up  to  Cairo? — A.  Yes,  sir;  the  full  closure  of 
the  line  from  Cairo  down  to  Fort  St.  Philip,  with  certain  exceptions 
which  I  will  note  later  on.  This  comparison  shows  that  it  would  be 
advisable  to  raise  the  estimated  line  in  the  vicinity  of  Helena  and 
lower  it  ne.ar  lied  River  Landing  and  perhaps  at  the  month  of  the 
White  River.  The  net  change  required  in  the  amount  of  yardage  esti- 
mated will  not,  I  believe,  be  very  great.  But  of  course  a  revision  of 
the  estimate  should  be  made.  The  price  that  the  levee  was  estimated 
to  cost  was  placed  at  15  cents  per  yard.  At  the  time  that  estimate 
was  m^ide  the  committee  felt  that  that  was  ample,  because,  previous 
to  that  time,  when  the  levees  were  built  under  the  contiNuing  contrael 
system,  the  price  got  so  low  that  in  a  very  large  part  of  the  work  it 
was  down  to  11  and  a  fraction  cents  per  yard.  Afterwards,  and  espe- 
cially after  this  estimate  was  made,  when  we  attempted  to  build  levee« 
by  the  yearly  appropriation  the  price  went  up,  and  the  price  this  year, 
and  I  believe  last  year,  was  more  than  15  cents  per  yard.  But  if  there 
should  be  a  large  sum  appropriated  for  levees,  so  the  large  contractors 
(men  who  handle  a  large  plant  and  are  able  to  put  up  a  large  amount 
of  yardage)  could  feel  confident  of  having  a  great  deal  of  the  work  to 
do,  so  as  to  keep  their  plant  employed,  I  have  no  doubt  but  that  tbe 
I)rice  would  come  within  the  estimate. 

Q.  But  do  you  not  think  there  is  likely  to  be  a  little  more  yardage 
than  you  estimate? — A.  It  is  possible,  but  I  doubt  it.  I  am  certain 
there  would  not  be  any  material  increase  in  the  yardage;  there  may 
be  some  increase.  When  I  say  "material  increase,"  i  do  not  think 
there  could  be  over  20  per  cent;  I  do  not  think  it  would  be  possible, 
from  what  we  know  of  tbe  river  and  the  requirements  of  such  work. 

Q.  Not  over  20  per  cent  increase? — A.  I  would  say  that  that  is  an 
outside  limit  for  the  increase  in  yardage. 

Q.  Assuming  that  the  cost  was  15  cents  per  yard ;  at  20  per  cent 
increase,  how  much  would  it  run  up  to? — A.  That  would  run  it  up  about 
three  and  one-half  million  dollars  more. 

Q.  That  would  make  it  $21,000,000?— A.  Yes. 

Q.  Or  nearly  $22,000,000?— A.  Yes,  sir.  But  I  question  that.  Ho 
not  think  it  would  amount  to  that 

Q.  But  wotild  it  not,  in  your  opinion,  amount  to  at  least  twenty  mil- 
lions?— A.  I  do  not  see  any  very  good  reason,  from  the  figures  we  have 
now,  for  increasing  the  estimate  at  all.  There  is  quite  a  stretch  of  river 
where  I  think  we  can  lower  that  line.  The  only  point  where  we  na^y 
have  to  raise  it  is  in  the  vicinity  of  Helena. 

Examined  by  Mr.  Berry  : 

Q.  Why,  in  your  opinion,  was  there  less  difference  at  Helena  in  1897 
in  the  estimated  height  than  at  other  points? — A.  I  think  it  wasdo^ 
to  the  closing  of  the  White  River  front  and  the  work  in  the  St.  FranciB 
front. 
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Q.  Yon  think  those  two  causes  made  a  less  difference  at  Helena  be- 
reen  yonr  estimated  height  and  the  height  attained,  than  anywhere 
sef — A.  Yes,  sir. 

Q.  I  will  ask  yon  if  yon  do  or  do  not  think  that  the  retnrn  water 
Dm  the  St.  Francis  Basin,  joining  the  flood  above  Helena  at  the  mouth 
the  8t.  Francis  River,  iucreasedvthe  water  level  at  Helena. — A.  It 
iquestionably  increased  it. 

Q.  The  two  coming  together  at  Helena  made  the  water  higher  at 
elena? — A.  Yes,  sir. 

I  stated  that  this  estimate  was  made  upon  the  levee  system  as  it  was 
tended  to  build  it  from  Cairo  down  of  a  sufficient  height  and  strength 
withstand  the  greatest  flood  that  could  be  expected,  leaving  outcer- 
in  small  basins,  especially  down  below  Vicksburg.  It  has  never 
!eii  contemplated  by  the  commission  to  include  the  leveeing  of  the 
>nt  of  those  small  basins  in  any  estimate  for  levee  building.  Now  it 
ny  in  the  future  be  a  question  as  to  whether  or  not  those  levees  should 
^  built.  If  it  is  decided  that  they  should  be  built,  then  that  will  be 
addition  to  the  estimate  that  has  been  prepared. 
Q.  But  that  would  only  afl'ectthe  river  below,  would  it  not,  mainly  I— 

•  Yes,  sir.    I  refer  to  those  small  basins  from 

Q.  One  is  the  Lower  Tensas,  is  it  not! — A.  No;  it  is  on  the  other 
de,  near  the  hills.  From  Vicksburg  down  to  Baton  Rouge. 
Q.  Oh,  yes;  several  basins  there!  A.  Very  small  areas,  where  tribu- 
ivj  streams  come  iu.  Asa  general  thing,  the  higli  ground  and  bluffs 
pproach  the  river  very  closely  above  Memphis,  and  there  is  only  a 
ery  little  levee  work  to  do  above  Memphis,  on  the  east  bank  of  the 
iver,  and  there  is  nothing  included  iii  the  estimate  for  any  levee  work 
here  in  those  small  basins.  If  it  were  decided  that  those  should  be 
acluded,  that  would  be  in  addition  to  the  estimate  that  the  committee 
as  presented. 

80  much  for  the  cost  of  construction.  Now  comes  the  question  of  the 
ORt  of  maintenance. 

The  levees  that  have  been  built  on  the  river  in  past  years  (as  has  been 
Jstilied  to  by  a  number  of  people)  were  located  for  various  reasons^ 
one  of  which  contemplated  the  very  long  life  of  the  levee.  The  idea 
r  the  commission  latterly — since  they  have  entei*ed  so  actively  into 
vee  building — has  been,  where  it  is  possible,  to  have  levees  so  located 
lat  they  should  not  require  reconstruction  within  twenty  years.  The 
istrict  officers  in  carrying  out  that  intention  have  not  always  been  able 
►  locate  their  levees  in  that  way.  There  are  often  many  reasons  why 
ley  could  not  do  it,  and  therefore  the  levee  lines  as  now  constructed 
e  not,  in  a  great  many  places,  in  locations  where  they  will  require 
construction  in  less  than  twenty  years. 

You  may  say  that  the  whole  line  of  levee  will  have  to  be  rebuilt 
^ery  twenty  years — that  is,  6  per  cent  each  year  would  have  to  be 
built.  It  was  stated  in  the  testimony  of  someone,  to-day  or  yester- 
ly,  that  it  is  probable  that  only  one  side  of  the  river  would  require 
at  reconstruction  in  twenty  years,  because  there  was  only  one  side 
at  was  in  the  bend ;  that  the  other  side  was  on  the  point,  and  that 
I  the  point  side  the  levees  were  not  injured.  But  we  must  remember 
at  what  is  now  the  bend  side  in  ten  years  from  now  may  be  the  point 
(le,  and  what  is  now  the  point  side  in  ten  years  from  now  may  be  the 
;ud  side.  The  bends  are  continually  traveling  down  the  river.  One 
de  of  the  river  is  in  a  bend  at  one  time  and  at  another  time  it  is  on  a 
)int.  80,  where  you  are  considering  the  permanence  of  a  system,  I 
link  it  is  only  proper  to  consider  that  both  sides  are  subject  to  destruc- 
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tion  from  the  action  of  the  river  itself,  provided  notbiug  is  done  to 
]  ire  vent  that  destruction.  Therefore  I  would  say  that  a  rough  approxi- 
luation  of  the  cost  of  maintenance  of  levees  would  be  somewhere  in  the 
neighborhood  of  6  per  cent  plus  what  would  be  necessary  to  keep 
them  from  deteriorating  from  the  effects  of  the  weather  gullying  them 
<;ut,  from  the  eti'ects  of  cattle  moviug  around  on  them,  from  the  growth 
( f  trees  and  shrubs  that  sometimes  have  to  be  removed,  and  some 
i  lines  the  scouring  of  the  curreut  gouges  out  the  earth.  That  is  a 
siDull  matter  as  compared  with  the  replacing  of  levees  that  have  caved 
ill.  However,  I  think  a  very  rough  figure  for  the  cost  of  maintenance 
would  be  5  per  cent. 

Mr.  Catchikgs.  Instead  of  stating  it  in  percentages.  Colonel,  what 
M  ould  you  estimate  that  5  per  cent  as  amounting  to  in  dollars  and  cent«; 

The  Witness.  The  only  way  I  could  answer  that  would  be  to  takeS 
])er  cent  of  the  entire  yardage  of  the  complete  levee  system;  then  take 
the  o  per  cent  of  that  entiie  yardage,  and  multiply  it  by  the  cost  per 
yard  at  the  time  the  work  was  done.  Sometimes  it  might  cost  15  ceiit« 
])er  yard  and  sometimes  20  cents.  The  only  way  I  could  arrive  at  it 
Vrould  be  to  compute  it  at  the  present  pxice  or  at  the  price  considered 
in  tlie  estimate — 15  cents  ])er  yard. 

Mr.  Catchings.  You  would  not  take  that  per  cent  from  whnt  the 
levees  have  cost  up  to  date,  but  only  on  their  value  as  completed! 

The  Witness.  Not  what  they  would  cost  up  to  date,  but  the  amount 
of  yardage  there  is  in  them  when  completed  to  their  full  height  and 
strength. 

Examined  by  Mr.  Nelson  i 

Q.  In  other  words,  there  will  be  in  round  numbers  about  1,500  miles 
of  levees  when  the  system  is  completed! — A.  Yes,  sir. 

Q.  And  assuming  each  linear  mile  of  levee  to  have  the  same  quantity 
of  yardage  as  every  other  linear  mile,  it  would  be  5  per  cent  of  that 
distance  !f — A.  I  think  that  would  be  a  rough  ai)proximation  of  it. 

Q.  Assuming  the  body  of  the  levee  to  be  equal  for  the  1,500  miles?— 
A.  Yes. 

(J.  It  would  be  equivalent  to  about  75  miles  each  year? — A.  Eoughly; 
yes,  sir. 

Q.  It  would  be  equivalent  to  the  replacement  of  75  miles  of  levee  i>er 
year  on  the  distance  of  1,500  miles? — A.  That  is,  taking  the  life  of  the 
h'vee  at  twenty  years. 

Q.  And  that  would  amount  to  how  much,  approximately!  What  is 
the  average  cost  of  a  mile  of  levee! — A.  That,  of  course,  varies  with 
the  height  of  the  levee. 

Q.  I  know;  but  taking  the  average,  the  best  you  can  give  us— a 
rough  estimate? — A.  I  should  say  somewhere  between  $10,000  and 
.^l."),()00.    1  w(mld  not  like  to  say  otfhand. 

Q.  PerTuile? — A.  I  would  rather  not  say  that  offhand.  I  would  not 
<*are  to  put  a  figure  of  that  kind  down  without  considerable  study  of 
tlie  matter. 

Mr.  G^LLiNGER.  Colonel,  if  I  may  be  permitted  to  interrupt  you 
rijrht  there,  will  it  not  cost  for  maintenance  one-twentieth  of  the  entire 
(c)st  of  a  completed  system,  estimating  it  at  the  price  paid  per  yard  at 
the  present  time? 

A.  I  do  not  think  that  would  be  quite  the  right  estimate.  The  cost, 
as  nearly  as  I  can  state  it,  would  be  the  whole  number  of  yards  in  the 
completed  system  divided  by  twenty,  multiplied  by  the  cost  per  yard. 

Mr.  Gallingeb.  That,  of  course,  would  give  it  Vith  absolute  acco- 
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acy ;  that  is  a  matbematical  calculation.  But  would  not  my  statement 
pproximate  the  amount  very  closely  ? 

A.  No,  sir;  that  would  not  be  a  correct  estimate  of  it. 

Q.  Let  mo  see  if  I  get  your  idea.  There  will  be  1,500  miles  of  levee 
■  hen  the  system  is  completed.  For  replacement,  assuming  each  mile 
f  levee  to  be  equal  to  every  other  mile,  5  per  cent  would  be  75  miles  a 
ear,  would  it  not,  to  be  replaced? — A.  Yes,  sir. 

Q.  And  assuming  the  cost  to  be,  say,  $15,000  a  mile,  that  would 
mke  it  $1,125,000  per  year,  would  it  not? — A.  Yes,  sir;  on  that  basis. 

Q.  That  may  not  be  exact,  but  on  such  theory  as  that  the  estimate 
^ould  be  made,  would  it  not  I — A.  The  estimate  would  aetually  be  ma<Ie 
jiou  the  actual  number  of  yards  of  earth  in  the  new  levees  that  you 
lit  in,  and  you  can  not  estimate  it  by  miles,  because  your  assum])tion 
rould  not  be  ri^rht  that  one  mile  is  the  same  as  every  otlier  mile.  lu 
he  height  of  the  levee  and  the  cross  section  you  can  not  make  that 
^sumption  at  all,  because  the  levees  vary  every  mile,  or  even  every 
luiidred  feet. 

Q.  No;  it  would  not  be  an  accurate  assumption;  I  con«  "de  that,  but 
►  per  cent  of  the  levees  would  have  to  be  replaced  in  each  year.  That 
s  a  rough  api)roximation  ? — A,  Yes. 

Q.  So  it  would  probably  cost  $1,000,000  a  year,  at  least,  for  mainte- 
lance? — A.  Probably. 

Mr.  Gallinger.  If  it  is  going  to  cost  $20,000,000  to  complete  it,  it 
should  cost  $1,000,000  to  take  care  of  the  additional  system.  Let  us  be 
accurate. 

Mr.  Nelson.  I  mean  for  the  maintenance  of  the  levees  only. 

Mr.  Gallinger.  According  to  the  testimony  of  these  gentlemen,  who 
iiave  made  a  study  of  this  question,  it  is  going  to  cost  $20,00(),0ii0  to 
'omplete  the  system.  Five  i)er  cent  of  that  is  $1,0(10,000.  But  you 
uive  all  the  levees  now  constructed  to  take  care  of  likewise.  I  do  not 
•  now  what  that  amounts  to,  but  it  must  be  nearly  as  much  more,  is  it 
"otf 

The  Witness.  I  do  not  think  I  quite  get  your  idea  on  that. 

Mr.  Gallinger.  You  estimate  that  it  will  cost  about  $20,000,000  to 
omplete  the  system.  Now,  if  the  cost  of  maintenance  of  that  system 
mounts  to  5  per  cent  a  year,  that  amounts  to  a  million  dollars,  does 
^  not! 

The  Witness.  Yes,  sir. 

Mr.  Gallinger.  And  you  have  to  maintain  the  levees  already  built? 

A.  The  yardage  that  is  already  in  place — yes,  sir. 

Q.  So  it  is  safe  to  assume  that  the  cost  of  maintenance,  upon  your 
asis  of  5  per  cent,  would  be  about  two  millions  per  year,  is  it  notf — 
I.  A  little  over  $2,000,000,  That  is;  to  maintain  the  levee  system  in 
he  same  degree  of  efficiency,  same  height  and  size. 

Mr.  Gallinger.  How  much  do  you  make  it? 

The  Witness.  About  two  million  and  a  quarter  every  year, 

Mr.  Nelson.  For  maintenance? 

Mr.  CATcniNGS.  That  is  upon  your  estimate  that  the  life  of  a  levee 
J  only  twenty  years,  is  it  notf 

The  Witness.  Yes,  sir;  that  is  the  assumption  upon  which  that 
stimate  was  made. 

Now  the  next  point  is  the  source  from  which  the  money  could  be 
btained  and  the  advisability  of  levee  building. 

I  do  not  know  that  that  is  a  question  that  fairly  comes  before  the 
[ississlppi Elver  Commission.   It  is  rather  one  that  belongs  to  the  legis- 
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lative  branch  of  the  Oovemment;  but  perhaps  an  opinion  will  not  be 
amiss. 

lu  the  first  place,  with  regard  to  the  advisability  of  levee  building,  as 
I  have  stated  before,  it  seems  to  me,  from  all  the  testimony  that  has 
been  taken,  there  is  no  question  that  the  only  practicable  method  of 
prote<:ting  the  Lower  Mississippi  Valley  from  destructive  floods  is  by 
a  system  of  levees  of  sufficient  height  and  strength  to  contain  any 
flood  that  may  be  expected  to  come  down  the  river.  Without  these 
levees  (as  has  been  testified  to)  the  people  inhabiting  this  valley  will  be 
subjected  to  great  losses  annually;  the  development  of  the  conntry 
will  be  retarded,  and  the  material  prosperity  of  the  whole  lower  valley, 
and  of  all  that  part  of  the  country  having  business  relations  with  \i, 
will  sutler. 

1  conceive  that  there  is  no  one  (in  view  of  the  facts  that  have  been 
presented  to  you)  who  would  say  that  it  is  not  desirable  to  build  levees, 
provided  there  was  money  for  it.  But,  as  we  have  seen  by  the  figures 
that  have  been  presented,  it  requires  a  very  large  sum  of  money— a 
larger  sum  than  the  people  have  been  able  to  raise  themselves.  They 
have  raised  a  great  deal  of  money  and  are  continuing  to  tax:  themselves 
as  mn(;h  as  possible;  and  it  seems  to  me  that  it  is  a  fair  object  for  the 
expeuiliture  of  the  national  money  when  it  concerns  not  only  such  a 
large  part  of  the  country  directly,  but  a  much  larger  i)ortion  of  the 
country  indirectly;  and  without  the  assistance  of  money  from  the 
National  Treasury  it  is  almost  hopeless  to  expect  that  this  complete 
system  of  levees  that  we  have  estimated  for  can  be  built.  But,  aa  I 
said  before,  that  is  simply  an  opinion,  and  I  do  not  suppose  it  is  a  mat- 
ter that  the  commission  has  to  deal  with. 

Kow  comes  the  question  of  ownership  and  control. 

I  supy)ose  the  committee  has  been  impressed  by  the  entire  agreement 
of  all  the  people  who  have  been  examined  that  it  would  be  a  good  thing 
for  tlic  United  Htates  Government  to  take  control  of  this  work  and  own 
the  levees.  There  are  certain  very  great  advantages  in  the  Govern* 
ment  taking  charge.  It  seems  to  me  there  are  also  some  counter- 
balancing disadvantages  in  Government  ownership.  There  are  many 
questions  that  will  come  up  in  the  future  with  regard  to  the  building 
of  these  levees.  One  of  those  questions  is  that  of  damage  to  those 
who  have  not  been  protected  by  levees  or  not  sufficiently  protected, 
and  1  imagine  those  damages  are  going  to  be  heard  from  from  a  great 
many  parts  of  the  country  that  you  have  not  heard  from  yet.  I  believe 
it  will  not  only  come  from  those  parts  of  the  immediate  valley  of  the 
Mississippi  River  which  have  not  been  protected  (like  these  small  basins 
below  Yicksburg),  but  it  will  also  come  from  the  country  down  through 
the  Atchafalaya  and  the  Teche  districts. 

In  a  ])rinted  communication  that  has  been  distributed  here  there  is  a 
reference  to  the  fear  that  the  Mississippi  River  will  go  down  the  Atcha- 
falaya and  flood  that  country.  I  would  suggest,  as  a  matter  of  opinion, 
that  it  seems  to  me  it  would  be  a  good  idea  for  the  Government  to  take 
charge  of  this  work  of  building  the  levees,  assisted  as  much  as  possible 
by  the  local  authorities,  because,  in  the  first  ])lace,  the  work  would  be 
done,  and  in  the  next  place  it  would  inspire  se  much  confidence  in  the 
people  themselves  that  it  would  induce  very  much  greater  eflbrts  on 
their  part,  so  that  the  work  could  be  done  more  quickly  and  afford 
quicker  relief.  After  the  levees  are  completed,  it  seems  to  me  it  would 
be  a  very  good  idea  for  the  Government  to  turn  them  over  to  the  States 
througli  which  they  run  and  let  the  States  then  assume  all  damage  that 
may  result  to  parties  who  are  not  benefited  by  the  levees  by  equalizing 
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the  difference  between  those  who  are  benefited  and  those  who  are  not 
benefited.  Let  those  who  are  benefited  by  these  levees  help  tlieir  poor 
brothers  who  are  drowned  out.  And  when  the  United  States  has  fin- 
ished this  work  (built  the  levees  under  its  control)  then  turn  them  over 
to  the  States  and  have  nothing  further  to  do  with  the  matter. 

Mr.  Nelson.  Let  the  States  maintain  thenif 

The  Witness.  Let  the  States  maintain  them. 

Mr.  Nelson.  And  attend  to  all  questions  of  damages! 

The  Witness.  That  would  be  my  idea. 

That  is  as  far  as  I  have  anything  to  say  upon  that  branch  of  the  sub- 
iect.    I  have  something  to  say  about  some  other  things. 

I  would  say  that  I,  tor  one,  was  very  glad  to  notice  in  the  newspapers 
hat  a  bill  had  been  introduced  in  the  House  of  Kepresentatives,  by  Mr. 
patchings,  for  an  appropriation  by  the  General  Government  for  the  pur- 
►ose  of  building  levees  for  the  protection  of  the  ]>eople  of  this  valley 
rem  floods.  I  believe  that  puts  the  work  squarely  on  the  foundation 
rhere  it  belongs.  Levee  building  by  the  Government  heretofore  has 
•een  a  part  of  the  work  of  the  improvement  of  the  Mississippi  Eiver. 

I  will  read  a  portion  of  the  law  organizing  the  commission,  which  sets 
3rth  the  duties  of  the  commission : 

It  shall  be  the  duty  of  said  commission  to  take  into  consideration  and  mature  such 
Ian  or  plans  and  estimates  as  will  correct,  permanently  locate,  and  deepen  the 
hannel  and  protect  the  banks  of  the  Mississippi  River;  improve  and  give  safety 
nd  ease  to  the  navif^ation  thereof;  ])revent  destruotive  floods ;  promote  and  facili- 
ate  commeroe,  trade,  and  the  postal  service. 

IS'ow,  the  construction  of  levees  evidently  has  some  connectioii  with 
liose  duties  of  the  commission.  It  seems  to  me  that  in  the  improve- 
nentof  the  Mississippi  River  there  are  some  other  questions  that  arise, 
which  are  perhaps  of  equal  importance  or  of  greater  imimrtaiK  e  than 
:hat.  That  is  one  branch  of  the  subject.  It  is  only  one  part  of  the 
problem.  I  will  say  that  I  have  been  somewhat  at  variance  with  some 
Jf  the  other  members  of  the  commission  with  regard  to  the  carrying 
5n  of  the  works  of  the  river.  The  ])olicy  of  the  commission  was  deli- 
nitely  stated  a  year  or  two  ago,  to  give  u|)  all  permanent  work  on  the 
tiver,  exce]>t  at  certain  points,  and  to  confine  the  attention  of  the.  com- 
Kuission  to  the  building  of  levees  and  the  temporary  work  of  improv- 
ing channels  every  year. 

Q.  By  dredging! — A.  By  dredging.  That  was  not  especially  men- 
tioned as  being  the  way,  but  that  was  the  intention — to  do  it  by  dredging. 

I  found  myself  so  much  at  variance  witli  the  otlier  members  of  the 
commission  that  in  18i)6  I  wrote  a  minority  repoit  upon  the  subject, 
and  as  that  report  expresses  my  views  upon  this  subject  perhaps  better 
than  I  could  give  them  offhand  and  without  considerable  study  and 
preparation,  I  would  like  to  read  you  the  report: 

K^ot  concnrring  in  some  of  the  statcmente,  conclusions^  and  recommendations  con- 
fined in  the  abovu  nport,  and  believing  tliat  tlie  continuance  of  the  work  of  the 
'omniiseion  along  the  lines  laid  down  is  a  radical  departure  from  the  pursuit  of 
oine  of  the  principal  objects  for  which  the  commission  was  organized,  and  that  the* 
[irtnal  abandonment  of  the  ^eat  work  of  the  permanent  improTement  of  the  Mis- 
is8%>pi  River,  after  the  expenditure  of  avast  amount  of  money,  will  be  a  groat  dis- 
|>pointment  to  the  whole  country,  and  will  finally  result  in  leaving  the  river  in 
^bstantially  the  same  unsatisfactory  condition  that  it  was  at  the  beginning  of  the 
Lkmniission  work,  I  deem  it  proper  to  express  some  view  at  variance  with  the  above 
tport. 

Tt  e  act  of  Congress  organizing  the  Mississippi  Hiver  Commission  set  foi*th  a  part 
r  its  duties  in  the  following  words,  viz : 

'<  It  shall  bo  the  duty  of  said  commission  to  take  into  consideration  and  mature 
ich  plan  or  plans  and  estimates  as  well  correct,  permanently  locate,  and  deepen 
ie  channel  and  protect  the  banks  of  the  Mississix>pi  Hiver;  improve  and  give  safety 
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and  case  to  the  navigation  thereof;  prevent  destructive  floods ;  and  promote  and 
facilitate  commerce,  tra<le  and  the  postal  eervioe." 

There  can  be  no  question  that  the  act  contemplated  the  attainment  of  at  least  four 
distinct  objects,  that  is:  The  permanent  fixing  of  the  water  course,  the  pemianeDt 
improvement  of  navigation,  the  permanent  protection  of  landowners  against  loss 
of  life  and  property  by  its  bodily  removal  by  the  river,  and  the  permanent  protec- 
tion of  the  people  in  the  MissiKsippi  Valley  against  loss  of  life  and  property  by  the 
river's  overflow.  These,  surely,  one  and  all,  were  great  objects  to  be  attained  aod 
worthy  the  attention  and  ]>owerfnl  aid  of  the  General  Government. 

In  no  subsequent  act  has  CongresH  modified  the  duties  of  the  commission  to  ti* 
eflect  that  eftbrts  looking  to  the  permanent  improvement  of  the  river  shonld  be 
abandoned. 

In  the  act  of  Congress  of  June  3, 1896,  the  commission  were  directed  to  cxpeDd 
such  sums  as  might  be  necessary  for  the  construction  of  snitable  dredge  boaUaod 
other  devices  and  api^liances,  au<l  in  the  maintenance  and  operation  of  the  sajne 
with  the  view  of  obtaining  and  maintaining  a  navigable  channel. 

This  provision  of  Congress  undoubtedly  requires  that  all  eftorts  should  be  made 
toward  the  immediate  improvement  of  the  channel  for  navigation,  and  certainly  con- 
templates the  use  of  devices,  dredges  or  other  devices,  whioh  may  not  be  regardedv 
belonging  to  any  system  of  permanent  improvement;  but  the  act  does  not  refjuiw 
nor  imply  that  i)ermanent  improvement,  to  accomplish  all  of  the  objects  of  the  original 
act,  shall  be  regarded  as  hopeless,  and  therefore  all  work  in  pursuance  thereof  aban- 
doned. The  recent  agitation,  by  those  interested  in  the  navigation  of  the  river,  in 
favor  of  immediate  improvement  of  the  channels,  even  though  such  improvement  be 
of  temporary  character,  was  the  natural  result  of  the  impatience  bred  of  the  cessation 
of  that  part  of  the  commission's  work  that  looked  to  ease  and  safety  of  navigation,  aod 
should  be  met  by  such  efl'orti  as  are  possible  to  provide  for  immediate  i-elief,  while  the 
work  for  the  permanent  and  more  comprehensive  improvement  is  being  steadilj 
pushed  forward. 

The  building  of  levees  without  bank  protection  may  be  considered  as  only  tempo- 
rary work,  undertaken  for  the  purpose  of  giving  immediate  relief  from  the  disastrooi 
efl'ects  of  unrestrained  floods,  Ijoth  in  the  matter  of  overflow  and,  to  some  extent, 
channel  deterioration;  but  nearly  every  yard  of  these  costly  structures,  upon  which 
millions  of  dolLirs  have  been  spent,  will  sooner  or  later  have  to  be  rebuilt,  if  tbe 
river  is  permitted  to  wander  back  and  forth  in  its  valley,  annually  carrying  otThnn- 
dreds  of  acrrs  of  land,  tearing  down  levees,  and  filling  up  its  own  bed,  thus  contin- 
ually adding  to  the  obstructions  to  navigation  and  impeding  the  flow  of  floods. 

In  attaining  the  principal  objects  of  a  permanent  improvement  of  the  river  it  is 
now  a  pretty  well  settled  fact  that  three  classes  of  work  are  required,  viz :  The  pro- 
tection of  banks  from  erosion,  the  regulation  of  low-water  channels,  and  levee 
building  to  prevent  overflow.  Of  these,  by  far  the  most  important  to  all  iuteratt 
involved  is  the  work  of  bank  protection,  and  it  is  the  foundation  apon  which  all 
other  work  of  permanent  improvement  must  rest. 

When  it  is  considered  that  surveys  have  shown  that  about  1,000,000,000  cubic  yards 
of  earth  are  torn  out  of  the  banks  of  the  river  each  year — that  is,  over  9|  acres,  05 
feet  deep  for  each  mile  ot*  river — it  is  certainly  not  to  be  wondered  at  that  ban 
obstruct  navigation,  that  the  people  of  the  valley  lose  immense  areas  of  their  finest 
land,  that  levees  have  to  be  constantly  rebuilt,  that  floods  can  not  find  room  to  T>ass, 
and  that  the  channel  at  the  mouth  of  the  river  loading  to  the  sea  is  constantly  filling 
up.  It  does  not  require  any  great  stretch  of  the  imagination  to  suppose  that  the 
tremendous  amount  of  energy  of  the  river  now  consumed  in  work  of  devastotioB 
wouhl,  if  properly  controlled  and  directed,  so  deepen  the  bed  and  regulate  the  flow  a* 
to  largely  diminish  the  number  of  obstructive  bars  and  increase  the  flood  capacity, 
thus  lowering  flood  heights  and  rendering  levees  of  less  importance  and  their  main- 
tenance«a  matter  of  small  cost,  while  at  the  same  time  protecting  the  property  of 
riparian  owners  and  year  by  year  rendering  the  stability  and  permanence  of  the 
levees  a  matter  of  greater  certainty. 

In  the  recent  allotment  by  the  commission  of  the  large  sum  of  $9,000,000,  nothing 
is  set  .aside  for  this  most  important  of  all  work,  the  protection  of  the  banks,  and  it  is 
stated  in  the  report  that  it  is  the  general  recommendation  of  the  commission  nov 
that  there  shall  be  no  farther  work  undertaken  for  the  permanent  improvement  of 
the  channel  until  extensive  experiments  are  made  in  the  line  of  temporary  improve- 
ments by  dredging.  This,  taken  in  connection  with  the  allotment  of  the  funds  and 
provisions  of  Congress  for  the  next  four  years,  means  that  at  least  for  that  lengtii 
of  time  no  work  snail  be  done  looking  to  permanent  improvement. 

The  report  assumes  that  the  cost  of  bank  protection  from  Cairo  to  Vicksbnrg  would 
be  $63,000,000;  that  the  annual  cost  of  maintenance  would  be  over  $6,000,000,  and 
that  the  time  required  to  do  the  work  would  be  forty  years.  I  can  not  assent  to 
these  estimates.  They  are  assumptions  based  upon  a  certain  form  of  bank  pro- 
tection— the  only  form  which,  during  fifteen  or  sixteen  years^  has  been  exhaostivelY 
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esperiinenteil  with,  and  which,  having  grown  in  cost  from  $il  to  $12  per  linear  foot 
of  bank  to  $30  per  foot,  and  requirinj^  the  complete  covering  of  every  square  foot  of 
caving  bank,  is  now  so  far  from  perfect  that  no  one  has  complete  contidence  in  it. 
Besides  which  it  is  composed  of  materials  of  which  the  supply  is  limited,  and  it 
is  estimated  that  each  year  10  per  cent  of  its  original  cost  must  be  expended  to 
maintain  it. 

Having  reached  this  result,  it  would  appear  proper  now  to  look  for  other  forms  of 
bank  protection,  instead  of  abandoning  the  most  important  work  confided  to  the 
commission.  Every  effort  should  be  made,  and  made  without  ceasing,  to  solve  the 
^at  problem  upon  which  depends  final  success  in  attaining  the  great  objects  for 
which  the  commission  was  formed. 

What  will  it  profit  the  planter  to  have  the  overflow  water  kept  off  his  fertile  acres 
for  a  year  or  two  if  the  remorseless  river  is  to  take  his  plantation  bodily  away  from 
bimf  How  much  will  the  danger  and  anxiety  of  the  thousands  of  people  who  live 
3nder  the  protection  of  the  levees  be  lesseneci  by  the  continual  raising  of  the  flood 
leights,  which  the  extension  and  building  up  of  the  levees  is  known  to  cause,  with 
lo  steps  taken  to  counteract  such  raising? 

How  can  it  ever  be  expected  to  reduce  flood  heights  as  long  as  the  river  forces  are 
permitted  to  dam  up  the  waterway  by  pulling  into  the  river  bed  each  year  an  aver- 
•ge  of  9i  acres  of  ground,  66  feet  deep,  for  each  mile  of  river f  What  hope  can  the 
lavigator  have  of  ever  reaching  safety  and  ease  and  certainty  of  navigation  if  his 
nly  reliance  is  to  be  on  channels  cut  out  by  machinery,  which  are  liable  to  fill  up  at 
ny  time! 

I  do  not  wish  to  be  understood  as  discouraging  all  proper  eflbrts  for  the  immediate, 
veu  if  temporary,  improvement  of  navigable  channels.  Such  efforts  should  be 
nade  by  dredging  and  by  other  devices. 

Neither  do  I  wish  to  be  understood  as  opposing  the  policy  of  levee  constniotion, 
rhich  I  believe  to  be  one  of  the  important  parts  of  the  whole  work  of  river  improve- 
iieut.  But  I  deplore  the  abandonment  or  the  postponement  of  the  work  of  fixing 
he  river  in  its  channel,  a  part  of  the  whole  work  of  improvement  which,  in  my 
opinion,  outweighs  all  other  work — makes  other  work  effective,  ai^d  to  which  a  large 
Portion  of  the  available  funds  shonld  be  devoted. 

That  is  the  stand  taken  by  me  upon  this  question  of  improving  the 
river,  and  it  is  exactly  in  accordance  with  the  early  ideas  of  the  com- 
mission, who  gave  very  exhaustive  study  to  the  forces  at  work,  the 
manner  in  which  the  river  was  deteriorating,  and  what  might  be  done 
bo  put  it  in  navigable  condition  all  the  year  around.  The  commission 
worked  in  that  line  until  a  majority  became  discouraged  with  the  cost 
and,  therefore,  concluded  to  drop  that  part  of  the  work.  As  I  have 
stated,  I  think  it  is  the  most  important  of  all  the  work  on  the  river. 

Examined  by  Mr.  Vest  : 

Q.  If  you  had  $20,000,000,  how  would  you  apply  it?— A.  What 
^oald  be  the  title  of  the  appropriation.  Senator? 

Q.  Well,  it  would  be  $20,000,000,  adopting  the  same  language  used 
in  the  original  act. — A.  To  improve  the  Mississippi  Hiver? 

Q.  And  prevent  destructive  Hoods,  and  such  matter. — A.  The  same 
as  the  organic  actf 

Q.  Yes. — A.  If  you  will  permit  me,  I  will  read  again  what  the  duty 
of  the  commission  under  that  organic  act  is:  ''To  take  into  considera- 
tion and  mature  such  plan  or  plans  and  estimates  as  will  correct,  per- 
manently locate,  and  deepen  the  channel,  and  i)rotect  the  banks  of  the 
Mississippi  Eiver'' — that  is  not  all;  that  is  the  first  part  of  their  duty 
as  laid  down  in  the  act — "improve  and  give  safety  and  ease  to  the  navi- 
gation thereof,  prevent  destructive  floods,  and  promote  and  facilitate 
commerce,  trade,  and  the  postal  service."  That  is  what  the  commission 
Was  organized  to  do. 

Q.  Now,  suppose  you  could  only  get  $20,000,000;  what  would  you 
io  with  it!— A.  If  1  had  $20,000,000  I  should  devote  $10,000,000  of  it 
to  the  fixing  of  the  banks  of  the  Mississippi  Eiver,  as  far  as  it  would 
g:o,  commencing*  at  some  point  just  above  Cairo.  I  would  expend 
^bout  $5,000,000  on  temporary  devices. 
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Q.  Kow,  what  is  a  layman  to  do  ?  Golouel  Gillespie  says  if  he  had  that 
amount  he  would  distribute  it  differently.  What  are  we  to  believe  (we 
are  not  experts)  when  you  scientific  men  disagree! — A.  Well,  <rf 
course  everybody  has  a  different  opinion  from  everybody  else.  Two 
men  scarcely  ever  agree  upon  anything. 

Q.  Well,  what  is  going  to  become  of  those  of  us  who  have  to  go  to 
you  for  an  opinion!  Here  we  come  to  a  commission  organized  to  stadj 
this  question  and  to  tell  us  what  to  do,  and  you  differ  so  radically  that 
it  is  impossible  for  us  to  decide  the  matter. — A.  Well,  I  think.  Mr. 
Senator,  if  you  will  look  into  the  earlier  reports  of  the  commission  you 
will  find  that  the  question  of  the  improvement  of  the  banks  by  revet 
ment,  so  as  to  keep  the  river  in  one  place,  was  considered  to  be  oueof 
the  most  important  of  all  the  questions  that  came  up  in  the  problem  of 
the  improvement  of  the  river.  They  abandoned  that  recently  on 
account  of  the  cost,  because  it  costs  a  great  deal  more  money  than  waa 
originally  estimated.  Now  it  seems  to  me  that,  while  we  may  not  te 
able  just  now  to  do  this  work  as  it  should  be  done,  within  a  low  limit 
of  cost,  what  we  ought  to  do  at  present  in  getting  for  the  immediate 
future  is  to  find  how  we  can  do  it  within  a  reasonable  limit  of  cost 

Examined  by  Mr.  Gallinger: 

Q.  Just  there.  Colonel  Stickney,  it  has  come  to  my  attention  in  some 
way  that  experiments  have  been  or  are  being  made,  or  contemplated 
to  reduce  the  cost  of  the  so-called  revetment  of  banks.  Do  you  know 
anything  about  that? — A.  Protection  of  banks,  I  suppose  you  meant 

Q.  Yes. — A.  Yes,  we  are  making  experiments  upon  a  device  that  I 
had  planned  on  the  Missouri  Eiver ;  but  I  did  not  have  reference  to  that 
particular  device  in  giving  this  testimony.  What  I  mean  is  that  we 
ought  to  work  at  this  thing  until  we  find  some  way  of  protecting  the 
banks  within  a  reasonable  limit  of  cost.  If  this  device  turns  out  to  be 
satisfactory  at  a  reasonable  eost,  it  will  be  a  good  thing  to  adopt;  if  it 
does  not,  we  must  try  something  else. 

Q.  In  that  same  connection,  would  you  state,  for  the  benefit  of  the 
committee,  of  what  that  device  consists  ?  In  what  respect  does  it  diflfer 
from  the  i)resent  established  and  expensive  mode  of  protecting  the 
banks? — A.  The  main  difference  is  that  it  contemplates  the  protectioo 
of  points  of  the  bank,  instead  of  the  whole  length  of  the  bend. 

Q.  You  protect  the  salient  points  of  the  bank,  where  the  water  would 
naturally  make  its  attack,  instead  of  continuing  the  revetment  along 
the  entire  bank  as  a  complete  system.  Is  that  the  idea? — A.  la  the 
Mississippi  Kiver,  especially  the  lower  river,  the  water  flows  generally 
in  large  bends,  first  in  one  direction,  then  crossing  over  and  reversing. 
The  bank  that  is  eroded  by  that  water  is  on  the  concave  side.  The  con- 
vex side  asually  builds  out  as  the  concave  side  caves.  Those  bends  on 
the  Mississippi  Eiver  are  sometimes  2, 3, 4,  and  5  miles  long.  Kow  the 
idea  I  had  conceived  was  to  protect  points  along  that  bend,  atsaeh 
distance  apart  as  experience  should  show  to  be  proper,  and  leave  the 
rest  of  the  bank  alone.  It  could  cave  for  a  short  distance  and  then 
could  not  cave  any  farther,  because  the  river  would  have  to  follow  its 
general  course. 

Q.  Have  you  made  any  practical  test  of  this  device,  or  is  it  still  in 
an  embryotic  state? — A.  We  have  been  building  a  number  of  them  in 
the  Missouri  River  during  the  past  year. 

Q.  How  much  would  that  reduce  the  cost  of  bank  protection  as 
compared  with  the  established  system? — A.  If  that  particular  device 
proves  to  be  successful,  as  planned,  it  would  reduce  the  cost  76  p^ 
cent  or  more. 
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Examined  by  Mr.  Catchings  : 

Q.  Colonel, what  was  tbe  estimate  to  which  yon  have  alluded  as  hav- 
ing been  made  by  tbe  commission  to  revet  down  to  Yicksburgf — A. 
Ihe  estimate  of  the  cost  of  revetment? 

Q.  Of  this  bank  protection,  from  Cairo  to  Vicksbnrg. — A,  $63,000,000. 

Q.  And  the  estimate  was  that  it  would  take  forty  years  to  do  it? — A. 
Tes,  sir. 

Q.  If  you  believe  it  to  be  true  that  it  would  cost  that  much,  and 
rould  take  that  long  to  build,  would  you  proceed  to  do  that  work  if  an 
PI>ropriation  of  $20,000,000  were  madeY  Would  you  spend  the 
20,000,000  in  the  prosecution  of  that  workf — A,  If  I  believed  that 
hat  work  was  substantial  and  would  bold  the  bank  for  all  time  I  would 
onceive  that  it  would  be  proper  to  carry  that  work  on  as  rapidly  as 
he  Government  would  furnish  the  money. 

Q.  Even  if  it  took  forty  years  to  do  it! — A.  Well  that,  you  know,  is 

thing  that  I  do  not  assent  to.    I  do  not  assent  to  that  at  all. 

Q.  Well,  I  was  putting  tbe  question  to  you  upon  the  assumption  that 
ou  did  assent  to  it.  If  you  did  assent  to  that;  if  you  believed  it  would 
ake  fortj^  years  to  do  it,  would  you  proceed  upon  those  old  methods  of 
»ank  revetment! — A.  1  think  that  if  I  were  confined  to  one  form  of  engi- 
leering  work  and  was  not  permitted  to  change  that  form,  and  I  knew 
hat  form  was  not  effective  within  a  reasonable  cost,  I  certainly  would 
Lot  undertake  it. 

Q.  Then  am  I  to  understand  that  you  would  not  proceed  under  the 
►Id  system  of  bank  revetment  if  you  thought  it  would  cost  $(>3,000,000 
md  would  take  forty  years  to  do  the  work? — A.  And  cost  $6,000,000  a 
rear  to  maintain  it? 

Q.  Yes.— ^A.  No,  sir;  I  do  not  think  I  would. 

Q.  Then  you  would  approve  the  abandonment  of  that  plan  at  all 
events! — A.  I  would  approve  the  abandonment  of  that  particular 
nethod  of  protecting  banks. 

Q.  You  have  stated  what  your  device  would  be  for  bank  protection, 
^ow,  if  $20,000,000  were  appropriated,  with  the  limited  experimenta- 
tion which  has  taken  place  with  your  plan,  do  you  mean  to  say  that 
jTou  would  at  once  go  to  work  to  expend  $10,000,000  upon  your  device 
without  making  further  experiments! — A.  No,  sir;  I  think  I  would  not. 

Q.  Then,  if  $20,000,000  were  appropriated,  you  would  only  expend  so 
much  of  it  in  putting  down  your  device  as  would  enable  you  to 
determine,  as  an  engineer,  whether  it  would  be  effective! — A.  I  think 
[  would  put  down  a  good  many  devices. 

Q.  Of  course,  enough  to  make  the  experiment  complete.  So  you 
vould  not,  then,  immediately  expend  $10,000,000  in  putting  down  your 
levice! — A.  I  would  not  put  down  any  device  that  I  was  not  satisfied 
would  do  the  work  that  was  required  of  it.     • 

Q.  And  it  would  not  require  $10,000,000,  or  anything  like  that  sum, 
tio  make  the  experiment! — A.  No,  sir. 

Q.  And  you  would  not  embark  upon  so  large  an  expenditure,  of 
M)urse,  until  you  had  fully  satisfied  yourself  that  you  were  expending 
ihe  money  properly  ! — A.  I  would  not. 

Q.  So  your  answer  to  Senator  Vest's  question  must  be  taken  with 
hat  limitation. — A.  Yes.  But  at  tbe  same  time  I  would  expect  to  put 
hat  money  upon  some  device  for  tbe  protection  of  the  banks. 

Q.  You  would  not  withhold  that  money  from  expenditures  in  other 

irections A.  If  I  were  given  $20,000,000  to  improve  this  river 

ad  I  did  not  know  that  any  other  was  coming  in  years,  I  should  cer- 
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tainly  hold  that  money  until  I  found  a  device  which  would  accompM 
that  object. 

Q.  With  that  sum? — A.  With  that  sum. 

Q.  And  that  device  you  probably  would  never  find. — ^A.  I  do  not 
mean  a  device  with  which  you  could  improve  the  whole  river  with  that 
sum.    I  would  carry  it  as  for  as  it  would  go. 

Q.  But  you  said  if  you  had  that  sum  and  knew  you  would  never  get 
any  more,  did  you  not! — A.  No;  I  said,  I  think,  if  I  did  not  know 
whether  I  was  going  to  get  any  more  or  not. 

Q.  Then  you  would  be  likely  to  hold  it  until  you  did  know,  would  you 
not?  You  would  not  enter  upon  the  partial  expenditure  of  that  money 
unless  you  knew  you  could  carry  the  matter  to  completion,  because  you 
would  not  know  but  what  it  would  be  thrown  away. — ^A.  Well,  I  would 
just  hold  that  money.  I  would  not  put  it  in  other  things,  because  if  1 
did,  when  the  work  was  begun,  I  would  not  have  any  money  to  do  any 
work  with  at  all. 

Q.  In  other  words,  looking  at  the  question  as  you  do  individually, 
you  are  not  now  prepared  to  say  that  the  work  of  bank  protection  conld 
be  carried  on  under  such  an  economical  system  as  would  be  likely  to 
meet  with  Congressional  approval? — A.  No,  sir,*  I  am  not. 

Q.  You  would  not  proceed  according  to  your  method  of  revetment!— 
A.  I  think  not.  But  I  will  say  this,  that  I  would  con-^tantly  work 
toward  developing  some  plan  of  bank  protection  that  would  be  per- 
manent. 

Q.  As  I  understand,  you  place  very  great,  I  might  say  intense,  value 
ui)on  bank  protection? — A.  Yes,  sir. 

Q.  And,  valuing  it  as  you  do,  you  would  persist  in  making  experi- 
ments until  you  had  hit  upon  a  plan  which  would  work  ? — A.  Yes,  sir. 

Q.  And  that  is  all  you  do  mean  to  say.  You  do  not  mean  to  say  that 
you  are  at  this  time  prepared  to  expend  $10,000,000  upon  bank  protec- 
tion ? — A.  1  would  not  expend  it  until  I  could  put  it  upon  work  that  I 
thought  there  could  be  some  dependence  placed  upon  to  accomplish  the 
object. 

Q.  And  you  would  simply  continue  your  experiments  until  you  had 
satisfied  yourself? — A.  Certainly. 

Q.  Have  you  any  suggestions  to  make  as  to  bank  protection,  in  addi- 
tion to  what  you  have  stiated? — A.  I  would  like  to  say  that,  in  addition 
to  the  work  I  am  doing  now  in  attempting  to  evolve  some  better  and 
cheaper  plan  of  protection,  there  is  goiuK  on  under  the  commission 
other  work  upon  the  plan  of  protection  that  was  used  in  New  Orleans 
Harbor,  called  spur  dikes.  Captain  Derby,  of  the  Fourth  district,  is 
now  putting  in  such  work  in  the  Giles  Bend,  which,  so  far  as  he  has 
gone,  has  cost  less  than  30  per  cent  of  the  continuous  revetment,  which 
has  been  estimated  at  $30  per  foot.  His  work,  as  I  understand  it,  has 
been  done  at  the  rate  of  $12  per  foot.    Am  I  right  about  that  figuref 

Captain  Derby.  Ten  dollars  a  foot  for  this  season's  work. 

Q.  Would  it  be  your  idea  then  to  substitute  this  spur-dike  work  for 
the  old  revetment  work  that  you  have  been  resorting  to? — A.  I  should 
not  until  it  has  been  more  exhaustively  tried. 

Q.  But  you  believe  it  is  a  system  that  ought  to  have  a  complete 
trial! — A.  Yes,  sir. 

Q.  And  you  believe  it  has  great  possibilities? — A.  I  do.  There 
were  some  spur  dikes  put  down  in  New  Orleans  Harbor  in  1884.  I  put 
the  first  one  down  when  I  was  in  charge  of  that  district;  that  I  believe 
is  intact  now  and  is  doing  perfectly  the  work  that  was  expected  of  it 
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Q.  Are  yoa  applying  any  of  that  work  on  the  Missouri  River  any- 
where?— A.  Spur  dikes? 
Q.  Yes. — A.  Not  of  that  kind;  no,  sir. 

Examined  by  Mr.  Vest  : 

Q.  Colonel  Stickney,  yon  called  my  attention  to  the  organic  act,  and 
especially  to  the  fact  that  the  first  instruction  to  the  Mississippi  Eiver 
Commission  in  the  organic  act  (and  you  laid  considerable  stress  on  that 
act)  was  the  strengthening  of  the  banks  of  the  river.  That  is  so,  is  it 
lot? — A.  *'To  protect  the  banks  of  the  Mississippi  River." 

Q.  Now,  I  call  your  attention  to  the  act  of  1896,  which  says  nothing 
kbout  strengthening  the  banks  of  the  river,  but  makes  the  whole  appro- 
)riation  for  the  purpose  of  the  general  improvement  of  the  river,  build- 
Tkg  and  repairs  of  the  levees,  and  to  a  survey  from  the  passes  to  the 
lead  of  the  river.  I  call  your  attention  to  the  fact  that  what  you  laid 
io  much  stress  on  is  eliminated  entirely  in  the  act  of  1896. — ^A.  l^o, 
^Dator.  The  phraseology  of  appropriation  acts  is  very  generally  dif- 
lereiit  from  the  phraseology  of  an  act  that  organizes  a  commission  and 
iays  what  it  shall  do.  The  appropriation  act,  in  the  first  place,  starts 
3ut  with  '^  for  the  improvement"  of  the  river.  !Now,  what  does  that 
mean? 

Q.  In  the  other  case,  that  you  laid  so  much  stress  on,  it  was  for  the 
strengthening  of  the  banks  of  the  river,  and  you  said  that  because  that 
came  first,  it  showed  it  was  the  principal  object  of  the  act. — A.  No,  I 
do  not  mean  to  say  it  was  the  principal  object,  but  one  of  the  first 
objects. 

Q.  And  you  called  my  attention  to  it,  and  said,  <<This  is  the  first 
part."  Now,  how  does  it  happen  that  the  first  object  is  left  out  of  that 
appropriation  bill  if  it  is  of  so  much  importance? — A.  I  do  not  know 
that  I  feel  at  liberty  to  say  exactly  what  I  think  the  reason  was. 

Q.  I  can  tell  you  why  it  was.  I  was  on  the  Commerce  Committee^ 
I  have  been  ever  since  I  have  been  in  Congress. — A.  I  know  there  were 
very  strong  sentiments  along  the  upper  river,  especially  in  the  vicinity 
of  St.  Louis,  with  regard  to  the  immediate  improvement  of  the  chan- 
nel, and  a  party  of  men  formed  there  a  company,  and  went  to  Congress 
with  the  idea  of  getting  a  contract  to  do  that  work  of  temporary 
improvement  of  the  river  at  a  pretty  large  sum  of  money.  They  were 
influential  men,  men  who  had,  I  have  no  doubt,  the  improvement  of  the 
liver  at  heart,  and  they  were  backed  by  men  who  were  very  much 
interested  in  it.  I  think  that  those  people  made  a  very  strong  impres- 
sion on  Congi^ess  as  to  the  possibility  and  advantages  of  doing  that 
work.  Some  members  of  the  commission  were  called  before  Congress 
and  interrogated  in  regard  to  it,  and  also  in  regard  to  what  an  estimate 
of  the  cost  of  that  kind  of  work  would  be.  And  some  of  the  members 
of  the  commission,  or  at  least  one,  I  know,  made  an  estimate  of  what 
it  would  cost  to  do  that  temporary  work,  and  Congress  decided  to 
afford  that  immediate  relief  by  dredging  the  river. 

Mr.  Vest.  Well,  you  are  entirely  mistaken,  Colonel.  I  recollect  all 
about  that.  Webb  Samuel  came  on  there  with  a  project  of  that  kind, 
«^hich  was  never  contemplated  seriously  by  anybody  except  himself 
itkd  his  associates.  And  I  want  to  say  to  you  now.  Colonel,  as  a  mem- 
ber of  that  Commerce  Committee  (and  I  think  every  man  who  was  on 
he  committee  then  will  agree  with  me)  that  we  never  had  any  idea  of 
appropriating  money  to  make  revetment  of  banks  the  principal  object. 

The  Witness.  Well,  I  do  not  know,  of  course,  anything  about  what 
ixe  intention  of  the  committee  was.    I  only  know  that  the  law  organ- 
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iziiig  the  commission  made  tbat  tbe  duty  of  the  commission;  and  I  also 
know  that  when  the  commission  took  up  this  subject  of  the  improve- 
ment of  the  river  one  of  the  first  things,  and  the  main  thing,  to  do  was 
to  locate  the  river  permanently  in  one  place,  to  keep  it  from  wandering 
back  and  forth,  for  without  that  you  could  not  put  in  any  contraction 
works  in  the  river. 

Mr.  Vest.  Nobody  wants  to  minimize  tlie  importance  of  that  work, 
but  it*  we  can  not  get  the  money  to  do  it,  we  want  to  do  the  next  best 
thing.  You  tell  us  it  will  take  $120,000,000  to  revet  the  banks  from 
Cairo  to  the  mouth  of  the  Red  River.  Now,  that  is  a  very  considerable 
amount  of  money,  and  suppose  we  can  not  get  it,  are  you  going  to  let 
the  river  remain  in  the  condition  in  which  it  is.  and  drive  all  these 
peoi)le  outf  That  is  the  serious  point.  It  is  not  what  is  theoretically 
best  or  what  anybody  thinks  should  be  done  if  we  had  an  unliDiited 
amount  of  money.  We  are  here  as  practical  men,  trying  to  see  what 
we  can  do  with  the  river  with  such  means  as  we  can  command. 

The  Witness.  1  understand  tlwt.  Now,  if  Congress  intends  that  a 
certain  class  of  work  shall  not  be  done,  and  that  another  class  of  work 
shall  be  done 

Mr.  Vest.  That  is  not  the  question  I  put  to  you.  I  asked  you  if  you 
only  had  $20,000,000  (and  I  took  that  amount  because  it  was  the  esti- 
mate made  by  Major  Harrod  as  to  the  amount  necessary  to  complete  the 
levees  from  Cairo  down  to  the  mouth  of  Red  River)  what  you  would  do 
with  that  amount— not  $120,000,000,  but  $20,000,000— and  you  answered 
me  that  you  would  put  $5,000,000  only  on  levee  work,  $10,000,000  on 
revetment,  and  the  balance  on  general  work.  I  deprecate  very  mach 
the  fact  that  your  commission  can  not  agree  on  this  matter,  because  it 
would  strengthen  us  very  much  if  we  could  go  back  with  a  general 
concensus  of  opinion. 

The  Witness.  I  am  giving  you  in  that  regard  my  engineering  opinion 
as  to  what  I  think  ought  to  be  done. 

Mr.  Catchings.  I  understand  you  would  not  proceed  with  the  old 
plan  of  bank  revetment! 

The  Witness.  I  would  in  certain  points. 

Mr.  Catchings.  I  mean  for  the  general  improvement. 

The  Witness.  For  the  general  improvement  I  do  not  think  I  shoold. 
I  should  try  to  invent  some  other  plan  by  which  it  could  be  done  for  a 
great  deal  less  money. 

Mr.  Catchings.  And  in  your  judgment  the  commission  ought  to 
proceed  with  its  experimentation  until  it  gets  a  plan  by  which  that 
could  be  done! 

The  Witness.  Yes,  sir. 

Mr.  I*^ELSON.  Have  you  anything  more  to  say,  Colonel  f 

The  Witness.  In  view  of  the  discussion  that  has  come  up  here  as  to 
the  meaning  or  intention  of  the  act,  I  would  like  to  say  this :  As  a  mem- 
ber of  the  Mississippi  River  Commission,  I  conceive  it  to  be  my  duly 
to  do  what  I  deem  is  for  the  best  of  the  works;  that  I  am  to  use  my 
intluence,  my  vote,  my  position  as  a  member  of  the  commission,  in  doing 
that  which  I  think  is  best  for  the  general  improvement  of  the  Missis- 
sippi River.  And  whether  it  is  levee  building,  or  bank  protection,  or 
dredging,  or  anything  else,  I  feel  that  it  is  my  duty  to  assert  my  opinion 
about  that  in  al]  matters  that  come  before  the  commission.  And  I  do. 
Kow,  whether  I  am  wrong  with  regard  to  the  construction  of  the  la^ 
or  not,  I  do  not  know.  If  the  law  compels  me  to  abandon  the  protec- 
tion of  the  banks  of  the  river,  very  well. 

Mr.  Nelson.  It  does  not  compel  you.    There  is  no  such  law. 
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Mr.  Vest.  Nobody  said  there  was  any  such  law.  What  is  the  use 
of  making  an  assertion  of  that  kind,  as  if  somebody  had  said  there  wast 

The  Witness.  No;  I  do  not  say  there  is  any  such  law. 

Mr.  Vest.  Well,  the  chairman  says  tliat,  and  it  puts  some  of  us  in  a 
false  position,  who  questioned  your  position  when  yon  read  that  organic 
^act  and  said  that  the  first  thing  it  required  and  the  material  thing  was 
revetment.  I  then  called  your  attention  to  a  subsequent  appropriation 
act  which  did  not  say  anything  about  revetment  (so  as  to  weaken  the 
force  of  your  contention),  but  in  which  it  is  said  that  you  have  unlim- 
ited discretion  to  do  anything  for  the  improvement  of  the  river. 

The  Witness.  Well,  I  did  not  see  how  the  phraseology  of  that  later 
law,  for  the  general  improvement  of  the  river,  took  away  the  force  of 
that  organic  law. 

Mr.  Vest.  If  you  had  $20,000,000,  what  would  you  consider  it  your 
-duty  to  do  with  it!    That  is  the  question. 

The  Witness.  I  would  say  in  regard  to  that,  that  it  is  hard  for  any 
man  to  answer  a  question  like  that  without  any  preparation.  We  deal 
with  appropriations  as  they  are  given  to  us.  The  Mississippi  River 
Oommission  knows  nothing  about  what  money  is  going  to  come  in  the 
future.  Congress  says  we  shall  have  so  many  million  dollars  this  year, 
or  so  many  million  dollars  for  a  term  of  two,  three,  or  four  years,  as  it 
sees  fit.  Now,  that  is  all  the  commission  knows;  they  do  not  know 
what  Congress  will  do  in  the  matter  of  appropriations. 

Mr.  Vest.  I  would  not  be  absurd  enough  to  imply  that  you  had  the 
power  of  prophesying  as  to  the  amount  of  appropriations 

The  Witness.  But  I  wanted  you  to  understand  my  position. 

Mr.  Vest.  I  just  want  to  put  this  question  to  you:  What  is  your 
opinion  as  to  the  proper  improvement  of  the  river,  and  what  is  the 
most  important  thing  to  be  done! 

The  Witness.  The  way  you  asked  that  question,  Mr.  Senator,  was 
this:  What  would  you  do  with  $20,000,000!  Now,  if  a  large  sum  of 
money  like  that  were  given  to  a  man  it  would  require  a  great  deal  of 
time  and  very  careftd  consideration  before  he  could  state  his  idea  of  the 
.  best  manner  of  applying  that  particular  amount  of  money.  To  answer 
it  offhand  you  would  only  answer  it  according  to  the  idea  that  hap- 
pened to  come  into  your  mind. 

Mr.  Vest.  Well,  you  have  known  for  some  time  that  we  wanted  to 
get  at  that  matter.    That  question  has  been  put  repeatedly. 

The  Witness.  Well,  as  near  as  I  can  answer  it  offhand,  the  reply 
I  have  given  is  the  only  one  I  can  make. 

Major  Harbod.  I  have  been  put  in  the  position  of  one  of  the  majority 
Who  recommended  the  abandonment  by  the  Government  of  the  revet- 
itieiit  of  the  Mississippi  Biver.  I  do  not  find  that  position  comfortable, 
and  I  do  not  understand  that  that  was  the  position  that  the  majority 
Occupied.  Personally,  1  agree  substantially  with  the  statenient  made 
by  Major  Dabney,  which  was  a  plea  for  nvetment.  As  to  their  impor- 
tance, I  agree  in  many  things  that  have  been  said  by  Colonel  Gillespie 
^nd  by  Colonel  Stickney.  But  the  position  a  part  of  the  commission 
took  on  that  question  was  this:  We  had  started  out  in  the  early  days. 
Under  instructions  from  Congress,  and  we  had  made  estimates  in  our 
experience  at  that  time. 

Subsequent  experience  proved  to  us  that  those  estimates  were  alto- 
gether too  small.  I  then  regarded  it  as  my  duty  to  inform  Congress  of 
\rhat  we  had  learned,  and  lay  before  them  a  revised  estimate,  and  so 
J)ut  them  in  a  position  to  decide  whether  to  go  on  with  this  permanent 
^ork  or  not,  as  they  saw  fit.     I  would  be  delighted  at  any  time  to 
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receive  an  intimation  to  go  on  with  the  permanent  improvement  of  the 
river,  bat  I  am  waiting  for  that  from  Congress.  I  thought  it  oar  duty 
to  lay  before  them  the  information  in  regard  to  the  cost,  time,  and 
material  that  we  had  acquired  by  the  experience  of  fifteen  years. 

Mr.  Nelson.  Do  yoa  understand  tbat  the  subsequent  action  of  Con- 
gress has  been  to  the  effect  that  it  has  ratified  your  action  in  substan- 
tially abandoning  revetment  work! 

Major  Harrod.  Our  reports  show  that  to  undertake  that  revetment 
work  would  require  a  very  much  larger  appropriation.  Such  an  appro- 
priation has  not  been  made.  I  have  regarded  that  Congress  has  not 
taken  a  favorable  view  of  the  commencement  of  the  permanent  rectifi- 
cation of  the  river. 

Mr.  l^ELSON.  Then  it  is  your  opinion  that  Congress  really  contem- 
plates that  about  all  the  appropriations  shall  be  devoted  to  levee 
building? 

Major  Harrod.  Ko;  I  should  look  at  it  in  this  way:  That  as  loDgas 
the  appropriations  go  on  with  substantial  regularity  and  size,  I  shall 
understand  that  Congress,  through  that  means,  has  expressed  its  sat- 
isfaction with  what  we  have  been  doing. 

Mr.  Catchings.  I  think  you  put  the  case  too  strongly,  anyway,  Mr. 
Senator.  I  was  about  to  say  what  perhaps  you  do  not  know  (if  you  do 
I  am  sorry  to  interrupt  you^,  that  of  this  $9,000,000  which  was  appro- 
priated, about  one-half  (probably  more  than  one-half)  was  applied  by 
the  commission  to  other  purposes  than  levees.  So  they  have  not,  bj 
their  very  action,  shown  that  they  regard  it  as  all  devoted  to  levees. 

Colonel  Gillespie.  These  allotments  are,  of  course,  made  by  a  major 
ity  vote.  The  amount  was  $9,000,000  for  expenditure,  and  $4,500,000 
was  appropriated  for  levees. 

Mr.  Gallinger.  One-half! 

Colonel  Gillespie.  One-half  for  levees,  outright.  Then  $1,120,000 
was  reserved;  that  money  can  be  taken  by  a  majority  vote  for  any 
other  purpose  at  any  time. 

Mr.  Gallinger.  So  that,  up  to  the  present  time,  you  have  used  a 
little  over  $3,000,000  for  purposes  other  than  the  building  of  levees? 

Colonel  Gillespie.  Yes,  sir. 


U.  S.  S.  Mississippi,  February  7, 1898. 
George  McO.  Derby,  sworn,  testified  as  follows : 

Examined  by  Mr.  Nelson  : 

Q.  What  position  do  you  occupy! — ^A.  I  have  charge  of  the  fourth 
district  of  the  Mississippi  River  under  the  Mississippi  River  Commission. 

Q.  You  are  a  captain  in  the  Engineer  Corps  of  the  United  States 
Army! — A.  Yes,  sir. 

Q.  From  what  point  to  what  point  does  your  district  extend!— A. 
From  Warren  ton,  about  7  miles  below  Vicksburg,  to  the  Head  of  the 
Passes. 

Q.  How  long  have  you  been  engaged  in  work  on  the  Mississippi 
River! — A.  A  little  over  three  years. 

Q.  Have  you  investigated  the  matter  of  the  flood  of  1897  and  prior 
floods! — A.  Yes,  sir;  to  some  extent. 

Q.  And  have  taken  pains  to  compare  the  flood  of  1897  with  other 
floods! — A.  Yes,  sir. 

Q.  What  was  the  ditterence  in  the  high-water  stages  in  your  district 
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bween  tlie  flood  of  1897  and  the  prior  great  floods — those  of  1882  and 
J3? — A.  The  flood  of  1897  was  everywhere  higher  than  previous 
ods. 

^*  Yoa  might  take  some  of  the  leading  poiuts  along  the  river  and 
re  us,  if  you  can,  the  difference  in  high- water  stages. — A.  It  was 
Dut  3.25  feet  higher  at  Yicksburg,  about  1.2  feet  higher  at  Katchez, 
out  1.33  feet  higher  at  Red  Eiver,  about  3  feet  at  Plaquemine,  and 
out  2  feet  at  New  Orleans. 

Q.  Bow  much  at  Donaldson villet — A.  About  2.2  feet. 
C^.  How  much  at  Warren  tout — A.  At  Warrenton,  about  3  feet. 
Q.  And  how  below! — ^A.  Only  three* tenths  of  a  foot  difference  at 
»rt  Jackson. 

Q.  Above  New  Orleans,  then,  it  probably  ran  from  2  to  3  feet! — A. 
;s,  sir. 

Q.  The  excess  of  1897  over  prior  floods! — A.  Yes,  sir;  from  2  to  3 
5t,  about. 

Q.  And  then  below,  it  was  from  2  feet  down  to  a  few  tenths  of  a 
3tt — A.  Yes,  sir. 

Q.  It  is  a  fact,  is  it  not,  that  the  volume  of  water,  as  well  as  the  gauge, 
Cairo,  in  1882  and  1883,  was  fully  as  great  as  in  1897! — A.  No,  sir; 
bave  never  thought  that  it  was  as  great.  The  extreme  height  of  the 
luge  was  as  great  or  a  little  higher,  but  I  do  not  believe  that  the  volume 
water  that  passed  Cairo  in  those  years  was  greater  than  what  passed 
1897y  at  least  not  at  stages  of  the  river  that  would  endanger  the 
vee  line.  I  base  that  on  merely  my  own  investigation  of  it.  The  ex- 
eme  height  at  Cairo  was  maintained  a  very  much  longer  time  in  1897 
an  it  was  in  1882. 

Q.  But  the  stages  were  higher! — A.  The  extreme  stage  was  a  little 
a^her;  but  in  1897  we  had  a  stage  above  48  feet  for  forty-one  days,  as 
ainst  only  fifteen  days  in  1882. 

Q.  To  what  do  you  attribute  the  excessive  height  of  the  flood  of  1897, 
your  district,  over  that  of  the  prior  great  floods! — A.  I  attribute  it, 
imarily,  to  levee  construction  in  the  districts  above. 
Mr.  Berrt.  If  other  causes  contributed,  please  state  what  they  were, 
iptain. 

The  Witness.  I  think  the  greater  volume  of  water  passed  at  high 
ages  had  a  great  deal  to  do  with  it,  as  also  the  long  duration  of  these 
gh  stages.  And,  thirdly,  I  would  attribute  it  to  the  fact  that  the 
^ees  did  not  break  to  the  extent  they  did  in  1882. 
Q.  Did  any  crevasses  occur  in  your  district;  and  if  so,  where! — A. 
)  important  crevasses.  I  had  one  at  Glasscock,  which  is  within  4 
ilea  of  the  end  of  the  levee  system,  in  the  Lower  Tensas  district, 
d  also  one  near  Baton  Kouge  at  a  place  called  Conrad,  but  this 
evasse  was  closed  within  six  days  from  the  time  the  levee  broke. 
Q.  The  Glasscock  crevasse  was  not  closed  until  after  the  flood! — 

No,  sir. 
Q.  How  wide  was  the  gap! — A.  About  1,400  feet  wide.  It  was  not 
ought  wise  to  undertake  to  close  it,  because  it  was  doing  practically 
damage,  being  within  4  miles  of  the  end  of  the  levee  system.  The 
id  was  under  water  on  the  back  of  the  levee  as  well  as  on  the  front 
the  time  it  broke. 

Q.  Most  of  the  levees  of  your  district  have  been  constructed  by  local 
thority,  have  they  not!— A.  The  greater  part  of  the  yardage  was 
lit  by  the  local  authorities,  but  the  United  States  has  now  built,  in 
lole  or  in  part,  somewhat  more  than  half  the  length  of  the  line. 
Q.  What  is  the  proportion,  if  you  can  give  it,  of  the  levee  yardage  in 
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your  district  which  was  constructed  by  local  authority  and  by  Federal 
authority? — A.  It  is  impossible  to  get  accurate  information  as  to  the 
total  yardage  put  into  the  levee  line  from  the  beginning;  but  from  the 
best  records  available  the  total  yardage  constructed  by  local  anthori 
ties  since  1865  is  42,763,000  cubic  yards,  the  United  States  have  con- 
structed 24,490,000  cubic  yards.  These  totals  do  not  however  represent 
existing  yardage,  as  a  considerable  portion  of  the  work  done  has  from 
time  to  time  been  destroyed  by  the  river.  Of  the  total  length  of  the 
existing  levee  line  the  United  States  have  built,  in  whole  or  in  part, 
about  67  per  cent. 

Q.  You  mean  new  levees,  built  by  the  Government! — A.  Not  neces 
sarily  new  levees,  but  about  67  per  cent  of  the  length  of  the  line,  La8 
been  built  in  whole  or  in  i>art,  by  the  United  States. 

Q.  When  were  those  levees  that  you  speak  of  completed  ?  Prior  to 
to  the  flood  of  1897  or  since? — A.  There  has  been  but  little  work  done 
as  yet  since  the  flood  of  1897. 

Q.  The  gauge  of  levee  height  that  you  had  adopted  prior  to  the  flood 
of  1897  is  now  regarded  as  insufficient,  is  it  not! — A.  Yes,  sir.  It  was 
regarded  as  insufficient  before  the  flood  of  1897,  also. 

Q.  How  much  higher  on  an  average  would  they  require  to  be  made 
now  to  make  them  safe? — A.  I  would  say  3  feet  on  an  average. 

Q.  Three  feet  higher  than  they  are  at  present! — A.  Yes,  sir. 

Q.  What  is  the  average  height  of  your  levees  above  Kew  Orleans t— 
A.  About  12  feet. 

Q.  Then  you  would  require  on  an  average  a  15- foot  levee! — A.  Yes, 
sir. 

Q.  To  make  your  levees  safe  and  permanent! — A.  Yes,  sir. 

Q.  Do  you  know  how  much  the  Federal  Government  has  expended  in 
levee  construction  within  your  district! — A.  When  funds  now  available 
are  exhausted  the  total  expenditure  will  amount  to  $5,036,251.80. 

Q.  What  is  your  opinion  in  respect  to  relieving  the  floods  or  overflow 
of  the  river  by  means  of  utilizing  existing  outlets,  by  additional  outlets, 
or  by  the  outlet  system,  as  it  is  called! — A.  I  believe  in  utilizing  the 
existing  outlets,  but  I  think  it  would  be  a  mistake  to  create  new  ones. 
I  think  that,  when  an  outlet  is  made,  in  the  course  of  a  few  years  the 
carrying  capacity  of  the  river  below  it  and  that  of  the  outlet  together 
will  amount  to  only  the  same  thing  as  the  original  carrying  capacity  of 
the  river  below  the  outlet. 

Q.  To-day  the  Atchafalaya  (you  were  with  us  there  to-day)  carried 
practically  all  the  water  of  the  Red  iiiver  and  a  considerable  portion 
of  the  Mississippi  water  as  well,  did  it  not? — A.  Yes,  sir;  all  of  the 
Bed  Itiver  water  and  a  great.deal  of  the  Mississippi  water. 

Q.  Should  you  say  that  half  of  the  volume  of  the  Atchafalaya  to-day 
is  composed  of  Mississippi  River  water! — A.  Yes,  sir;  I  should  say  at 
least  half. 

Q.  And  the  other  half  is  the  entire  volume  of  the  Red  River f—A. 
Yes,  sir. 

Q.  Do  you  think  there  is  reasonably  any  immediate  danger  that  the 
Mississippi  River  will  break  into  the  Atchafalaya! — A.  I  do  not. 

Q.  Beyond  the  amount  that  flows  into  it  to  day  from  the  Missis- 
sippi!— A.  Well,  of  course,  the  volume  that  the  Atchafalaya  carries  is 
variable.  It  often  carries  a  vast  deal  more  of  the  Mississippi  water 
than  it  is  carrying  to-day. 

Q.  Of  the  Mississippi  water! — A.  Yes,  sir;  a  great  deal  more  than 
it  is  carrying  to-day. 
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Q.  It  is  a  very  valuable  safeguard,  then,  as  an  outlet! — A.  Yes,  sir; 
is  valuble  as  it  stands  to-day. 

ii.  And  it  would  be  wholly  unsafe  to  close  it  up  as  an  outlet  for  the 
ississippi  Eiver,  would  it  not! — A.  I  think  at  present  it  would. 
Q.  Or  even  with  a  levee  system  increased  3  feet,  as  you  suggest! — 
.  Yes,  sir. 

Q.  You  would  regard  it  as  unsafe  and  unwise  to  close  the  Atchafa- 
ya  Biver! — A.  Yes,  sir;  I  should.  As  to  the  danger  of  its  enlarj?- 
g,  we  have  constructed  some  sills  and  dams  that  you  perhaps  noticed 
-day. 

Q.  Yes;  you  have  two  mattress  sills  there! — A.  Yes,  sir. 
Q.  Has  the  effect  of  those  been  beneticial! — A.  Yes,  sir;  although 
le  Atchafalaya  has  enlarged  somewhat  since  they  were  constructed. 
Q.  Is  Bayou  Plaqueuiiue  being  utilized  as  an  outlet  in  part! — A. 
o,  sir. 

Q.  Not  now  ? — A.  Ko,  sir. 

Q.  It  was  before  the  construction  of  the  locks  were  entered  upon? — 
.  I  think  it  was  closed  a  long  time  before  that. 
Major  Harrod.  It  was  closed  during  the  war. 
Q.  Have  you  charge  of  the  construction  of  the  lock  there! — A.  No, 
r. 

Q.  But  you  know  about  it! — A.  Yes,  sir;  in  a  general  way. 
Q.  Does  not  that  contemplate  utilizing  the  Plaquemiue  as  an  outlet! — 
.  No,  sir. 

Q.  Not  at  all* — A.  No,  sir. 
Q.  In  any  shape! — A.  No,  sir. 

Q.  Well,  Bayou  Lafourche  is  an  outlet,  is  it  not! — ^A.  Yes,  sir. 
Q.  And  it  would  not  do  to  close  that  up,  would  it! — A.  I  think  the 
)lume  that  the  Lafourche  carries  is  insignificant.  I  do  not  think  it 
ould  do  to  close  it  up,  because  it  would  be  injurious  to  navigation. 
Q.  What  do  you  think  of  constructing  outlets  at  Bayou  Manchac,  by 
ay  of  the  Amite  River,  into  Lake  Maurepas,  or  from  Bonnet  Carre 
rer  to  Lake  Pontchartrain! — A.  1  think  it  would  be  very  inadvisable. 
Q.  And  injudicious! — A.  Yes,  sir. 

Q,  How  about  Lake  Borgne — Cowden's  plan! — A.  I  think  the  same 
\  to  that. 

Q,  His  plan  is  to  make  an  outlet  into  Lake  Borgne,  as  I  remem- 
jr! — ^A.  Yes,  sir. 

Q.  You  regard  that  as  not  being  feasible! — A.  It  is  feasible,  but  I 
ink  it  would  be  very  injudicious. 

Q.  What  would  you  suggest  for  the  improvement  of  the  navigation 
the  river  and  for  the  protection  of  the  country  against  floods? — A. 
think  that  altogether  the  most  important  question  is  that  of  bank 
otection.  All  the  other  work  that  we  do  is  temporary  and  can  only 
)  such  until  the  banks  are  held. 

Q.  Something  was  said  in  the  testimony  of  Colonel  Stickney  about 
mr  constructing  spur  dikes  at  New  Orleans! — A.  Yes,  sir;  we  have 
number  of  spur  dikes  at  New  Orleans. 

Q.  Is  bank  protection  the  object  of  those? — A.  Yes,  sir;  to  prevent 
le  caving  of  the  bank  and  the  destruction  of  property  thereby. 
Q.  Where  are  these  dikes! — A.  We  have  some  at  Southport,  which 
just  above  New  Orleans. 

Q.  Near  Oarrollton! — A.  In  the  same  bend  with  Carrollton. 
Q.  Is  it  on  the  west  side! — A.  On  the  east  side,  on  tl»e  left  bank,  near 
arrollton.    Then  we  have  two  more  at  Amesville  and  a  number  of 
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others  at  Oouldsboro.  Those  are  on  the  right  bank,  and  there  is  qaite 
a  long  series  in  the  Third  district  of  New  Orleans  on  the  left  bank. 

Q.  How  are  they  constrncted! — A.  They  consist  of  a  mattress  abaat 
400  feet  long  and  150  feet  wide  and  2^  feet  thick.  On  that  mattress  are 
placed  cribs.  The  cribs  are  of  the  same  constraction  as  the  mattress, 
only  they  are  6  feet  high  instead  of  being  2^  feet  high.  A  number  of 
cribs  are  placed  one  upon  another  until  the  tops  of  them  come  to  a  slope 
of  about  one  on  three,  starting  from  low- water  mark  down  to  the  bed 
of  the  river. 

Q.  You  pile  mattress  upon  mattress,  then,  from  the  bed  of  the  river 
up!— A.  From  the  bed  of  the  river  up. 

Q.  You  do  not  use  any  piling t — A.  No  piling  on  that  work. 

Q.  You  place  one  crib  on  top  of  another? — A.  Yes,  sir. 

Q.  How  do  you  find/  that  kind  of  a  spur  dike  ox>erates  in  protecting 
the  bank  from  erosion? — A.  On  the  whole,  in  New  Orleans,  they  have 
worked  very  well.    They  prop  up  the  bank  locally. 

Q.  Is  it  the  result  of  those  spur  dikes  that  silt  gathers  in  behind 
them  on  the  lower  side!— r A.  We  have  never  yet  detected  that  there  is 
any  deposit  between  the  spurs. 

Q.  Neither  above  nor  below? — A.  Neither  above  nor  below. 

Q.  Well,  silt  goes  into  the  mattress,  does  it  not,  and  helps  to  anchor 
it? — A.  Yes,  sir. 

Q.  And  builds  up  a  barrier? — A.  Yes. 

Q.  But  do  those  dikes  in  their  operations  stop  the  erosion  of  the 
bank? — A.  So  far  we  can  not  say  that  they  have  actually  stopped  it, 
but  they  have  checked  it  enough  so  that  we  have  not  yet  had  any  seri- 
ous caving  in  any  bend  where  we  have  put  them. 

Q.  You  regard  them,  then,  as  still  in  an  experimental  state?— A. 
Yes,  sir;  but  a  very  promising  experiment  at  New  Orleans  and  quite 
so  above.  But  the  conditions  are  somewhat  different  up  the  river;  so 
the  experiment  is  not  so  encouraging  above  New  Orleans.  It  has  not 
been  thoroughly  tested  up  the  river  until  this  season.  We  are  now 
putting  in  a  series  of  dikes  at  Giles  Bend,  just  above  Natchez. 

Q.  Does  your  district  extend  above  Natchez? — A.  Yes,  sir;  my  dis- 
trict extends  to  near  Vicksburg. 

Q.  And  you  have  put  these  spurs  in  that  little  bend? — A.  Yes,  sir. 

Q.  You  have  not  got  that  completed  yet? — A.  This  season's  work  is 
very  nearly  completed. 

Q.  Have  you  carried  it  far  enough  so  you  can  ascertain  whether  any 
beneficial  effects  have  been  derived  from  it? — A.  No,  sir;  we  can^tteD 
that  as  yet. 

Q.  IMease  state  to  the  committee  such  recommendations  and  sug- 
gestions as  you  have  to  make  with  respect  to  the  improvement  of  the 
navigation  of  the  river  and  the  checking  of  floods — preventing  the  land 
from  being  overflowed. — A.  I  have  little  to  recommend  beyond  contina- 
ing  what  we  have  been  doing;  proceeding  with  levee  construction,  with 
bank  protection,  and,  as  a  temporary  device,  with  the  dredging  work. 

The  whole  question  appears  to  me  to  be  one  of  dollars  and  cents; 
no  one  disputes  that  the  work  can  be  done,  the  question  being  merely 
whether  it  can  be  done  within  practical  limits  of  cost.  In  this  connec- 
tion I  would  recommend  that  appropriations  be  made  early  in  the 
season,  and  that  authority  be  given  to  make  contracts  in  advance  of 
appropriations,  as  is  the  usual  custom  under  the  continuing-oontrac^ 
system.  A  contrary  policy  sometimes  forces  iipon  us  an  increase  in 
the  cost  of  the  work  amounting  to  as  much  as  30  per  cent. 

I  am  also  of  the  opinion  that  a  slight  change  in  organization  would 
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bring  about  a  speedier  solution  of  the  difficult  problems  connected 
with  the  improvement  of  the  river.  I  believe  that  to  secure  uniformity, 
continuity,  and  consistency  in  the  work  there  should  be  one  member 
of  the  commission  without  any  other  duties  thian  planning,  directing, 
and  supervising  the  work  on  the  river.  He  should  serve  for  a  long 
term  and  be  content  to  make  this  his  life  work;  the  district  officers 
should  serve  under  his  orders  and  disburse  the  funds;  and  their  tour 
of  duty  should  also  be  long — at  least  six  years — as  the  work  now  suifer» 
from  the  frequency  with  which  it  changes  hands.  On  the  other  hand^ 
much  younger  men  than  those  now  on  duty  would  serve  the  purpose, 
and  since  the  position  would  be  a  particularly  undesirable  one,  both 
professionally  and  personally,  lieutenants  serving  on  the  Lower  Missis- 
sippi, under  the  orders  of  a  senior  officer,  should  be  allowed  captains' 
pay,  as  it  is  most  desirable,  to  secure  the  best  results,  that  they  should 
be  willing  and  anxious  to  retain  their  positions  for  at  least  six  years. 

There  is  urgent  need  for  concentrating  the  best  thought  and  talent 
available  upon  the  question  of  bank  protection;  millions  of  dollars  can 
be  saved  by  a  speedy  solution  of  this  fundamental  problem. 

There  is  great  need  for  more  system  in  the  construction  and  mainte- 
nance of  levees.  At  present  there  are  in  my  district  six  distinct  forces 
that  work  independently  toward  building  and  maintaining  the  levee 
line :  The  individual  planter,  the  railroad,  the  parish,  the  levee  board, 
the  State,  and  the  United  States.  There  is  no  coherent  system  of  coop- 
eration between  these  forces,  and  it  is  only  thanks  to  the  exceeding 
amiabUity  of  the  people  concerned  that  great  and  injurious  confusion 
has  been  avoided.  I  believe  that  the  best  results  can  only  be  obtained 
by  legislation  which  will  put  the  levee  system  on  the  same  basis  as  the 
District  of  Columbia — the  local  authorities  depositing  their  taxes  in 
the  United  States  Treasurj'^  and  the  United  States  taking  charge  of  the 
levee  line,  expending  upon  the  line  of  each  district  the  amount  depos- 
ited by  that  district  plus  an  equal  amount  of  Federal  funds. 

Such  a  system  would  incidentally  secure  a  great  advantage  to  the 
Country,  in  that  the  improvement  of  the  levee  line  would,  by  reason  of 
tbe  thicker  population  and  larger  taxable  values,  proceed  more  rapidly 
at  the  lower  end  of  the  Mississippi  Valley  than  above.  In  this  way  all 
of  the  yearly  addition  to  the  safety  of  the  valley  would  be  a  net  addi- 
tion; whereas,  if  the  improvement  is  allowed  to  go  on  more  rapidly 
above  than  below,  as  is  now  sometimes  the  case,  there  is  no  net  addi- 
tion to  the  safety  of  the  valley,  for  the  additional  safety  given  above  is 
far  more  than  counteracted  by  the  additional  danger  below,  due  to  the 
increased  flood  heights  caused  by  the  improvements  above. 

Q.  Do  you  dredge  in  your  reach  of  the  river! — A.  A  little;  yes,  sir. 

Q.  At  low- water  stages? — A.  Yes,  sir. 

Q.  Where! — A.  At  a  place  called  Fords,  the  worst  crossing  I  have. 

Q.  Where  is  that! — A.  Just  below  Natchez.  And  the  channel  we 
vrent  through  to-day,  lower  Old  Kiver,  in  former  days  used  to  go  dry 
k^urirely  at  Jow  water.    We  now  maintain  a  channel  of  6J  feet  there. 

Q,  What  has  been  the  effect  of  the  construction  of  the  levees  upon 
the  navigability  of  the  river  at  low  stages  of  water! — A.  I  do  not  think 
it  has  had  any  effect  at  all. 

Q.  What  has  been  the  effect  of  the  construction  of  levees  upon  the 
"bed  of  the  river,  as  to  lowering  or  raising  it! — A.  I  am  inclined  to 
Think  that  the  weight  of  evidence  is  that  it  has  slightly  lowered  the 
'bed. 

Q.  There  has  been  no  increase  in  the  height  of  the  bed  of  the  river? — 
A.  No,  sir;  no  net  increase. 
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Examined  by  Mr.  Berry: 

Q.  If  I  understood  you  correctly,  in  the  beginning  of  your  testimony 
you  said  much  more  water  passed  down  during  the  flood  in  1897  than 
in  lS<S2f — A.  Yes,  sir;  at  the  dangerous  stages  of  the  river. 

Q.  I  will  ask  you  if  the  destruction  of  the  levees  below  was  not  in 
part  attributable  to  the  effect  of  the  long-continued  high  water!— A. 
In  1882! 

Q.  In  1897.— A.  I  think  not. 

Q.  You  do  not  think  that  that  caused  the  levees  to  give  way— the 
fact  that  it  remained  high  for  a  longer  time  than  usual! — A.  Ko,  sir. 
The  levees  tliat  gave  way  above  my  distiict  gave  way  very  quickly, 
and  gave  way  by  reasou  of  the  extreme  height  of  the  flood.  Down  in 
my  district  the  two  that  broke  were  from  entirely  local  causes. 

Q.  From  defects  in  the  levee  and  not  by  the  beating  of  the  wavea 
against  the  levee!— A.  Yes,  sir. 

Examined  by  Mr.  Gallingek  : 

Q.  In  view  of  the  possibility  of  the  Federal  Government  assuming 
control  or  gaardianship  of  the  levee  system,  I  would  like  to  ask  you 
what  your  opinion  is  as  to  the  probable  cost  of  maintenance  of  the 
levees  after  they  shall  have  been  constructed,  giving  it,  if  you  can,  in 
percentage  of  the  origiual  cost. — A.  I  think  5  per  cent  quite  too  high 
for  that  purpose;  2^  per  cent  would  be  ample,  in  my  judgment. 

Q.  What  facts  or  "theories  do  you  base  that  estimate  upon! — A.  I  do 
not  believe  that  every  levee  would  have  to  be  renewed  once  in  twenty 
years;  while  it  is  tnie  that  the  levees  we  build  on  caving  banks  prob- 
ably will  have  to  be  renewed  that  often,  I  do  not  think  that  those  on  the 
other  banks  will.  It  is  true  that  the  bends  are  workiug  down,  aud  that 
therefore,  in  the  course  of  time,  the  parts  of  the  banks  that  are  now 
making  will  some  day  become  caving  banks;  but  the  process  of  the 
downward  movement  of  the  bends  is  a  very  slow  one. 

My  district  contains  584  of  the  1 ,342  miles  of  levee  on  the  river  below 
Cairo,  aud  during  the  past  five  years  the  loss  from  all  causes  has  only 
amounted  to  3,666,000  cubic  yards.  As  this  is  less  than  7^  per  cent  of 
the  estimated  contents  of  the  line,  the  annual  loss  has  been  rather  less 
than  1 J  per  cent.  With  correctly  located  levees  I  think  the  loss  should 
not  exceed  2  per  cent  for  the  whole  river. 

Q.  But  while  some  levees  will  last  longer  than  twenty  years,  will  not 
others  last  a  shorter  time,  and  will  there  not  be  a  partial  destruction!— 
A.  !No,  sir;  I  do  not  think  any  levee  ought  to  last  less  than  twenty 
years,  except  where  a  mistake  has  been  made  and  the  levee  has  not 
been  located  properly.  Of  course  we  do  make  such  mistakes  occar 
sionally,  but  they  should  be  rare  in  the  future. 

Q.  Of  course  you  do  not  lose  sight  of  the  fact  that  there  will  be 
crevasses,  aud,  because  of  the  change  of  the  current,  a  necessity  for 
rebuilding  portions  of  the  levee! — A.  I  think  there  ought  not  to  be 
crevasses,  sir,  when  we  get  the  system  in  working  order.  They  cer- 
tainly ought  to  be  very  few,  aud  not  enough  to  aflfect  the  question  of 
maintenance  appreciably;  and  long  before  the  twenty  years'  life  of  new 
levees  has  expired  I  believe  the  bank  protection  problem  will  have 
been  solved  and  the  levee  sites  will  have  become  permanent^ 

Colonel  Gillespie.  I  would  like  to  say  that  the  commission  did 
make  some  examination  in  1893  to  ascertain  exactly  what  this  loss  was 
for  a  period  of  ten  years.  Of  course  that  takes  the  lev^ees  on  the  lines 
as  they  were  adopted,  and  the  reconstruction  on  practically  the  same 
lines.    And  from  1882  to  1893,  a  period  of  ten  years,  the  loss  in  actual 
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ength  of  miles  was  445;  or,  as  it  was  estimated  by  the  commission,  40 
»er  cent.  It  was  on  that  basis,  I  think,  that  the  life  of  a  levee  was  esti- 
Dated  at  twenty  years. 

Q.  That  w^ould  be  4  per  cent  a  year? 

Colonel  Gillespie.  Aboat  4  per  cent  a  year.  This  includes  the  loss 
n  the  various  districts.  It  was  found  that  the  greatest  loss  was  in  the 
egiou  where  we  would  naturally  expect  it — in  the  Lower  Yazoo,  the 
Jpper  Tensas,  and  the  Middle  Tensas.  The  Middle  Tensas  gave  us 
he  greatest  percentage.  The  percentage  in  Lake  Borgne  was  22,  the 
owest  percentage.  Now  how  that  table  was  gotten  and  the  conditions 
luder  which  the  percentage  was  given  can  be  more  accurately  told  by 
^ajor  Harrod,  but  all  my  consideration  of  the  life  of  a  levee  has  been 
M)Dtrolled  by  that  examination,  which  was  made  about  two  years  prior 
:o  my  becoming  a  member  of  the  commission,  and  it  was  given  at  40 
>er  cent  for  ten  years. 

Mr.  Berry,  The  loss  on  a  complete  system  of  levees  would  not  be 
learly  so  great  as  that  between  the  years  1882  and  1892,  would  it! 

Colonel  Gillespie.  No. 

Mr.  Berry.  Nothing  like  itf 

Colonel  Gillespie.  No. 

Mr.  Gallinger.  The  loss  ibr  the  ten  years  was  40  per  cent  of  the 
3ntire  system  ! 

Colonel  Gillespie.  Yes. 

Mr.  Gallinger.  But  there  was  a  very  considerable  amount  expended, 
was  there  not,  on  what  wa«  not  lost,  which  would  have  to  be  added  to 
the  cost  of  maintenance — money  which  was  expended  by  the  Govern- 
Qient  in  strengthening  the  existing  parts f 

Colonel  Gillespie.  Yes. 

The  Witness.  That  would  not  come  in  under  the  head  of  mainte- 
lance.    That  is  improvement. 

Colonel  Gillespie.  All  I  wanted  to  emphasize  was  that  the  state- 
Dent  that  the  life  of  a  levee  was  twenty  years  was  the  result  of  investi- 
gations and  observations  made  by  the  commission  itself  for  a  period  of 
en  years. 

Mr.  Berry.  Including  the  high- water  periods  of  1882, 1883,  and  1884! 

Colonel  Gillespie.  Yes,  sir;  I  think  so;  and  if  there  is  anything 
xceptioual  about  the  table,  1  do  not  know  it. 

Major  Harrod.  That  estimate  was  made  on  the  losses  of  the  old- 
twe  locations,  when  the  States  were  very  much  pushed  for  money  and 
ad  to  make  their  locations  very  near  the  bank.  A  very  material 
uprovement  has  already  been  made,  and  I  have  no  doubt  but  what 
tiat  will  be  reduced  fully  one-half  or  to  the  figure  which  I  mentioned 
1  my  testimony  when  a  complete  and  well-located  system  is  in  exist- 
nce.  All  the  new  levees  are  farther  from  the  bank,  and,  in  obedience 
D  a  resolution  of  the  commission,  are  designed  to  last  at  least  twenty 
ears.  The  State  authorities  have  cooperated  in  that  improvement  of 
ication. 

Colonel  Gillespie.  But  your  variation  is  very  much  smaller  than  it 
;  in  the  upper  districts.  In  moving  them  back  to  provide  for  this 
wenty  years'  life,  your  moving  back  has  been  very  much  less;  you 
ave  followed  more  generally  the  general  lines  of  the  river  than  the 
eople  in  the  upper  districts. 

Major  Harrod.  Because  the  caving  is  very  much  less  rapid  and  the 
ame  retirement  from  the  bank  is  not  necessary. 

Examined  by  Mr.  Nelson  : 
Q.  You  have  had  a  great  deal  of  experience  in  levee  construction, 
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and  are  familiar  with  the  prices  paid  for  the  work.  Will  yoa  please 
state  to  the  committee  yonr  experience  in  reference  to  the  cost  of  levee 
construction  t 

The  Witness.  The  most  economical  work  that  I  have  done  since  I 
have  been  here  was  two  years  ago.  Then  we  let  contracts  to  the 
amount  of  about  5,000,000  yards  for  10.3  cents  per  yard  on  the  average. 
The  price  varied  from  7.45  to  25  cents,  but  the  average  was  10.3. 

Q.  What  was  it  before  that! — A.  In  1893  it  was  21.2  cents. 

Q.  What  was  the  price  when  you  first  came  here? — A.  For  1894  it 
was  14.06  cents. 

Q.  And  it  has  been  going  down  right  along t — A.  The  figure  1  hare 
given  (10.3  cents)  was  the  bottom  mark.    Then  it  went  up  again. 

Q.  What  is  it  now! — A.  About  14  cents.  But  I  think  the  rise  is 
mainly  due  to  lack  of  management.  Last  year  we  were  obliged  to  pro- 
vide for  doing  our  work  the  last  five  months  of  the  year,  during  tbe 
most  unfavorable  season;  we  were  comi^elled,  inasmuch  as  the  tuDds 
did  not  become  available  earlier,  to  throw  a  whole  3^ear's  work  upon  the 
market,  to  be  done  in  five  mouths;  you  can  easily  see  what  must  be  the 
efi'ect  of  forcing  upon  the  market  more  work  than  all  the  contractors 
upon  the  river  could  jiossibly  do.  We  cornered  our  own  market  and 
put  contractors  in  a  position  to  demand,  any  price  they  chose.  The 
remedy  for  the  future  is  to  make  the  funds  available  earlier  in  the  season 
and  permit  us  to  make  contracts  in  advance  of  the  appropriations,  as 
is  usually  done  under  the  continuing  contract  system. 

Q.  If  you  had  plenty  of  money  and  could  let  the  work  in  the  proper 
time  and  for  the  proper  season,  what  could  the  work  be  done  for  in 
your  opinion  T — A.  1  am  confident  that  the  estimate  of  15  cents  for  the 
work,  that  the  commission  has  suggested,  is  ample. 

Q.  It  would  not  exceed  that! — A.  No,  sir. 

Q.  More  likely  to  be  lower! — A.  Yes,  sir;  12  cents  or  even  lower,  if 
we  have  the  opportunity  to  do  the  work  on  business  principles. 

J.  A.  OcKEBSON,  sworn,  testified  as  follows : 

Examined  by  Mr.  Kelson  : 

Q.  What  is  your  profession  f — A.  I  am  a  civil  engineer. 

Q.  How  long  have  you  been  engaged  in  that  business  f — ^A.  About 
twenty-five  years. 

Q.  By  whom  are  you  now  employed  ! — A.  By  the  United  States  Gov- 
ernment, under  the  Mississippi  Kiver  Commission. 

Q.  How  long  have  you  been  engaged  in  that  employment f — ^A.  Ever 
since  1879,  with  the  exception  of  two  years. 

Q.  And  what  work  have  you  been  doing  in  that  period! — A.  I  have 
had  charge  of  the  general  surveys  of  the  river  from  which  these  map-'* 
that  you  see  in  the  atlas  have  been  made,  and  of  all  the  investigations 
of  the  physical  features  of  the  river,  such  as  the  raising  of  the  bed,  the 
discharge,  the  caving  of  the  banks,  and  matters  of  that  sort. 

Q.  Now,  I  wish  you  would  take  up  the  subject  your  own  way,  and 
give  us  what  information  you  can  in  regard  to  the  matter,  and  ^^^^ 
conclusions  you  have  arrived  at  with  reference  to  the  subjects  we  have 
been  investigating. — A.  The  matter  of  improving  the  Mississippi  River 
involves  two  distinct  problems:  One,  the  regulation  and  control  of  the 
floods;  and  the  other,  the  improvement  of  low  water  navigation. 

There  are  two  prominent  methods  of  controlling  the  floods:  First, 
by  means  of  levees  of  sufficient  height  and  size  to  carry  the  flood  vol- 
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nine  safely  to  the  Gulf;  secoud,  by  means  of  reservoirs  to  hold  back 
the  sorplas  water.  I  believe  that  it  is  not  too  mach  to  say  that  nearly 
all  engineers  who  are  familiar  with  the  physical  characteristics  of  the 
stream  feel  confident  that  the  floods  can  be  controlled  by  means  of 
levees.  At  the  present  time  we  have  aboat  1,293  miles  of  levee.  One 
hundred  and  fifteen  miles  of  levee  lies  along  the  St.  Francis  iront, 
extending  down  from  Point  Pleasant,  Mo.,  to  Pecan  Point,  about  35 
miles  above  Memphis,  and  from  Kents  to  Walnut  Bend  Landing,  G 
miles,  a  total  of  121  miles,  leaving  about  100  miles  yet  to  build. 

The  Yazoo  front  levee,  311  miles  long,  begins  at  the  head  of  Ham 
Lake,  about  15  miles  below  Memphis  and  reaching  to  a  point  about  15 
miles  above  Vicksburg,  near  the  head  of  Eagle  Lake. 

The  White  River  front  levee,  64  miles  long,  begins  at  Helena  and 
extends  down  to  the  lower  end  of  Laconia  Circle,  about  10  miles  above 
the  mouth  of  the  White  Eiver. 

The  Tensas  front  levee,  303  miles  long,  begins  near  the  Arkansas 
'River  and  thence  runs  to  the  Mississippi  Eiver  at  Lucca  Lauding,  12 
miles  above  Arkansas  City,  cutting  off  the  overflow  at  the  head  of  the 
Tensas  Basin* 

From  Lucca  Lauding  the  levee  runs  along  near  the  river  to  near 
Bougere,  about  32  miles  above  the  mouth  of  Bed  Eiver. 

The  Atchafalaya  front  levee,  207  miles  long,  extends  from  the  junc- 
tion of  the  Bed  and  AtchafeUaya  rivers  to  about  1  mile  below  Fort 
Jackson. 

The  Pontchartrain  and  Lake  Borgne  front  levee,  207  miles  long, 
extends  from  the  hills  at  Baton  Bouge  to  Fort  St.  Philip. 

The  length  of  river  from  Cairo  to  the  lower  limit  of  the  levee  line  is 
about  1,033  miles. 

The  area  subject  to  overflow  in  the  St.  Francis  Basin  is  about  6,706 
square  miles.  In  the  White  Biver  Basin,  about  956  square  miles.  In 
the  Yazoo  Basin,  about  6,648  square  miles.  In  the  Tensas  Basin,  5,370 
Square  miles.  In  the  Atchafalaya  Basin,  about  8,109  square  miles.  In 
the  Ponchartrain  Basin,  about  2,001  square  miles — a  grand  total  of 
29,790  square  miles,  or  19,065,600  acres. 

The  protection  from  floods  of  a  tract  of  this  magnitude  is  necessarily 
*  gigantic  enterprise,  involving  a  very  large  outlay. 

Estimating  the  levee  system  as  it  stands  to-day  as  averaging  15  feet 
^igh  and  costing,  at  15  cents  per  cubic  yard,  about  $23,320  per  mile,  and 
B^e  have  the  value  of  existing  levees  as  about  $30,152,760. 

This  amount  by  no  means  represents  the  sum  of  money  that  has 
^een  expended  in  perfecting  the  line. 

A  large  percentage  of  it  has  been  built  and  rebuilt  on  account  of 
having  banks  and  crevasses. 

Even  as  they  now  stand  the  levees  are  neither  high  enough  nor  strong 
Enough  to  confine  such  floods  as  1882  and  1897,  and  about  100  miles  of 
evee  is  still  lacking  to  close  the  Lower  St.  Francis  Basin. 

To  bring  the  whole  system  up  to  the  standard  required  to  control 
Uture  flocks  will  cost  about  $20,000,000.  After  this  is  done  comes  the 
luestion  of  maintenance.  Estimated  at  5  per  cent  of  the  total  cost, 
'his  would  require  an  annual  outlay  of  about  $2,507,638.  This  amounts 
o  about  13  cents  per  acre  for  the  entire  overflow  area.  , 

It  will  be  seen  that  very  large  expenditures  are  essential  to  the  suc- 
cessful completion  and  maintenance  of  a  levee  system,  but  the  great 
uterests  involved  amply  justify  them. 

From  an  engineering  point  of  view,  the  levees  should  be  developed 
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from  the  upper  end  of  the  alluvial  basin  downstream,  but  the  magni- 
tude of  the  interests  at  the  lower  end  demands  that  they  should  be 
protected  as  the  levee  system  is  developed. 

The  great  flood  of  1897  tested  the  levees  and  soon  exposed  the  weak 
points.  In  the  St.  Francis  front  there  were  twenty-three  breaks  from 
50  to  3,000  feet  long  and  aggregating  13,255  feet  long. 

In  the  Yazoo  front  there  were  six  breaks,  aggregating  9,260  feet  long. 

In  the  White  River  front  there  were  fourteen  breaks,  aggregating 
16,525  feet  in  length. 

In  the  Tensas  front  there  were  four  breaks,  aggregating  5,230  feet 
long. 

Nearly  all  of  the  breaks  were  caused  by  the  water  flowing  over  the 
tops  of  the  levees. 

From  the  Red  River  down  to  the  forts,  a  distance  of  280  miles,  the 
flood  was  carried  between  two  parallel  lines  ot  levee  without  a 
break  that  was  not  closed  before  the  flood  subsided.  The  volume  of 
this  flood  at  Carrollton,  at  a  maximum  stage  of  18.7  feet,  was  1,350,000 
cubic  feet  per  second. 

The  Atchafalaya  carried  a  maximum  of  406,000  cubic  feet  per  second. 

The  total  extent  of  the  breaks  amounted  to  about  8.8  miles,  or  a  little 
over  a  half  of  1  per  cent  of  the  total  length  of  levee  line. 

From  a  point  about  100  miles  below  Cairo  to  the  Gulf  the  stage 
reached  in  1897  was  greater  than  any  previous  record.  As  far  as  vol- 
ume of  water  is  concerned,  however,  the  flood  of  1882  was  much  greater 
than  that  of  1897.  The  flood  of  1882  stood  above  the  danger  line  at 
Cairo,  or  42  feet  on  the  gauge,  for  a  period  of  seventy-two  days.  The 
flood  of  1897  stood  above  the  danger  line  for  a  period  of  fifty-tour 
days.  During  the  flood  of  1897  the  tributaries  below  Cairo  were  aU 
rather  low. 

Table  showing  relative  heights  of  floods  of  1882  and  1897. 


Cairo 

Belmont 

New  Madrid 

Cotton-wood  Point 

Fiilton 

Memphis 

Mhoona 

Helena 

Sunflower 

White  River 

Arkansas  City — 

Greenville 

Lake  Providence. 

Vicksbnrg 

St.  Joseph 

Natchez 

Red  River 

Bayou  Sara  

Baton  Rouge 

Pia<|iieuiine 

C«»lletfo  Point 

Carrollton , 


1882. 


1897. 


51.9 

51.  (M.  3 

45.1 

45.1   0.0 

40.  D 

40. 3-0.6 

37.5 

30.3+1.8 

36.7 

37. 51-0.  S 

35.2 

37.7+2.5 

39.8 

41.6x2.8 

47.2 

51.8+4.8 

41.7 

•  47.3t5.» 

48.4 

52.4+4.0 

47.1 

51.9+*.* 

41.7 

46.8+5.1 

38.3 

44.4+e.l 

48.8 

52. 4+3. « 

44.9 

47.9+3.0 

47.8 

49. 8+2. 0 

48.5 

50.2+1.7 

39.3 

43.81^4.5 

36.0 

40.7+4.7 

31.3 

36.3+5.0 

23.2 

28.0+4.8 

15.0 

19.0+4.0 

I  have  here  a  hydrograph,  which  may  be  of  interest.  It  shows  a 
coutinuous  record  of  the  stage  of  the  Missouri  Kiver  at  Hermann,  Mo., 
the  Upper  Mississippi  at  Hannibal,  Mo.,  the  Middle  Mississippi  at  St 
Louis,  Mo.,  the  Ohio  at  Paducah,  Ky.,  the  Lower  Mississippi  at  Cairo, 
111.,  Helena,  Ark.,  Lake  Providence,  La.,  Eed  Eiver  Landing,  La.,  and 
Carrollton,  La.,  for  a  period  of  twenty-six  years  including  the  flood  of 
1897. 
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)  liydrograph  was  marked  "  Exhibit  00"  and  follows  here: 

»  backwater  from  the  Mistfissippi  extended  up  the  White  and 

isas  Elvers  a  distance  of  about  115  miles  during  the  Hood  of  1897. 

DBxamined  by  Mr.  Berry  : 

Co  what  cause  do  you  attribute  the  additional  height  of  water 
the  river,  at  the  points  you  have  named? — ^A.  I  attribute  the 
CDual  height  to  the  construction  of  levees,  confining  the  flood  to 
^er  limits. 

00  you  think  that  the  return  water  from  the  St.  Francis  Basin, 
Sh  the  mouth  of  the  St.  Francis  River,  contributed  to  make  the 

higher  below  the  mouth  of  the  river  at  Helena  and  the  other 
w  immediately  following  down  the  river! — A.  Below  the  mouth  of 
>.  Francis! 

"Yes,  sir. — A.  I  have  no  doubt  it  did. 
In  your  opinion  was  the  water  higher  at  Helena  after  the  return 

of  the  St.  Francis  joined  the  main  body  of  the  flood,  than  it  would 

^een  if  the  entire  St.  Francis  Basin  had  been  leveed! — A.  I  am 

ble  to  say.    I  think  it  would  have  been  not  far  from  the  same 

Lt. 

You  can  not  give  a  definite  opinion  in  regard  to  that! — A.  !No,  sir; 
L  not. 

But  you  think  it  would  be  about  the  same! — A.  Or  perhaps  a 
'  higher  with  ihe  basin  leveed.    In  my  judgment;  yes,  sir. 
le  next  subject  I  consider  is  that  of  outlets. 

le  reduction  of  flood  volume  through  artificial  outlets  has  quite  a 
ber  of  advocates. 

1  outlet,  in  order  to  be  efficacious,  must  be  so  situated  as  to  carry 
11  water  above  a  bankful  stage.  In  order  to  be  of  any  use  it  must 
:  the  upper  end  of  the  basin  and  not  at  the  lower;  otherwise,  the 

will  spread  over  the  basin  and  the  damage  will  be  done  before  the 
t  is  reached. 

ere  is  no  practicable  outlet  above  the  mouth  of  the  Red  River, 
is  765  miles  from  the  upper  end  of  the  basin.  This  means  that 
t  two-thirds  of  the  delta  would  be  overflowed  before  the  first 
bicable  outlet  could  be  reached. 

low  the  Red  River  are  bayous  Manchac,  Placquemine,  and  La- 
;he.  The  first  two  have  been  closed  for  many  years.  The  Manchac 
ite  insignificant  in  dimensions  now,  and  can  hardly  be  told  from 
L'diuary  plantation  ditch. 

e  Atchafalaya  and  Lafourche  are  open,  and  as  a  consequence  they 
ire  levees  on  both  banks  to  control  the  flood  water.  For  these 
other  reasons  engineers  are  opx)osed  to  outlets,  as  they  can  at  best 
only  local  relief,  and  it  is  preferable  to  put  all  of  the  available 
J  funds  on  the  main  river.  Then,  too,  comes  the  question  of  reduc- 
of  channel  capacity  due  to  diverting  a  part  of  the  flood  volume, 
generally  conceded  that  the  ultimate  effect  of  a  permanent  outlet 
reduce  the  capacity  of  the  stream.  Hence,  the  supposed  benefit 
mes  in  time  a  positive  detriment. 

RAISING  OF  BED. 

lere  is  a  popular  impression  that  levees  are  instrumental  in  raising 
)ed  of  the  river.  In  order  to  ascertain  just  what  had  happened 
een  the  high-water  banks  from  1882-83  to  1894-1896,  a  resurvey 
made  covering  the  river  from  the  mouth  of  the  Arkansas  River  to 
ollton,  a  distance  of  about  550  miles. 

M  B  F 28 


434  MISSISSIPPI    RIVER   FLOODS. 

It  may  be  well  to  state  that  in  these  surveys  the  elevation  of  the  be 
of  the  river  above  a  given  datum  plane  and  below  fixed  bench  marli 
established  along  the  river,  is  determined. 

Therefore,  knowing  the  elevation  of  the  bed  of  the  river  at  the  tim 
of  the  first  survey,  which  was  about  the  time  that  active  levee  buildin 
began,  and  determining  it  again  after  a  lapse  of  twelve  to  fourtec 
years,  gives  us  a  definite  means  of  comparison. 

The  problem  is  really  not  as  simple  as  it  seems  to  be  at  first  glanc 
Changes  in  the  bed  of  the  stream  are  going  on  continually,  and 
investigations  were  confined  to  a  single  locality,  it  might  show  either 
raising  or  lowering  of  the  bed.  It  is  only  by  a  large  number  of  obse 
vations,  covering  a  great  length  of  the  river,  the  conditions  as  to  sta^ 
and  relations  as  to  length  of  time  afber  a  fiood  being  the  same  in  hot 
surveys,  that  we  can  reach  conclusions  of  any  value.  Even  after  all  < 
these  precautions,  the  results  only  show  the  general  tendency,  but  the 
do  show  this  very  definitely. 

Changes  in  elevation  of  the  bed  occur  with  every  change  of  th 
stage.  The  first  efiect  of  a  rising  stage  is  to  scour  out  the  bed  an 
increase  the  channel  capacity.  This  continues  up  to  nearly  the  cref 
of  the  fiood. 

By  this  time  the  load  has  become  great,  and  the  velocity  of  tb 
declining  stage  slackens.  This  induces  deposit,  and  the  cai)acity  ( 
the  channel  deteriorates  rapidly. 

The  bed,  for  the  time  being,  is  raised,  at  least  on  the  bars  or  crossingi 
As  the  river  approaches  the  low- water  stage,  the  water  is  materiall 
obstructed  by  the  raised  bars,  which  act  as  dams.  For  a  time  no  det 
nite  channel  exists,  and  then  when  a  sufficiently  low  stage  is  reacbe 
the  bars  begin  to  cut  out  at  the  most  vulnerable  points.  Changes  c 
this  character  are  continually  going  on. 

As  before  stated,  it  is  essential  to  have  a  large  number  of  observs 
tions  extending  over  a  long  stretch  of  river,  in  order  to  obtain  tb 
desired  information. 

There  were  about  140,000  elevations  of  the  river  bed  determined  i 
the  comparative  surveys  spoken  of.  The  results  of  these  comparisonf 
as  given  in  my  report  on  the  subject,  are  as  follows: 

(1)  The  channel  capacity  in  1894  was  greater  than  in  1881-82,  du 
largely  to  changes  above  the  low-water  line. 

(2)  The  crests  of  the  shoal  bars  in  1894  were,  on  the  whole,  lower  tha 
in  1881-82.  This  refers  to  the  actual  elevation  of  the  bottom,  and  nc 
to  the  depth  of  water  on  the  bars. 

(3)  The  maximum  depth  of  pools  was  generally  less  in  1894  than  i 
1881-82. 

(4)  The  thalweg  depths  were,  on  the  whole,  less  in  1894  than  i 
1881-82.  That  is  to  say,  a  little  more  than  one-half  of  the  length  of  th 
river  considered,  shows  a  raising  of  the  bed,  and  a  little  less  than  ha 
of  the  length  the  bed  was  lower.  A  large  percentage  of  the  raised  be 
was  in  the  pools. 

(5)  The  high-water  bars  lying  between  medium  and  bankful  stage  wei 
cut  down. 

(6)  The  general  tendency  is  toward  a  channel  more  uniform  in  dept 
and  of  greater  capacity. 

There  is  other  definite  evidence  going  to  show  that  the  bed  has  nc 
risen  as  a  whole.  It  is  to  be  found  in  the  low- water  readings  in  tb 
leveed  section.  These  show  clearly  that  with  the  same  depth  of  watc 
in  the  channel  as  formerly  we  have  gauge  readings  much  lower  durin 
the  extraordinary  low  waters  of  1894,  3895, 1896.    To  put  it  in  anoth< 
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'  the  high  stage  is  dae  to  the  raising  of  the  bed,  then  the  low 
should  also  show  increased  readings.  It  is,  perhaps,  well  to 
liat  all  gangers  are  referred  to  fixed  bench  marks,  so  that  no 
MS  in  the  elevation  of  the  gauge  itself  can  occur  without  detec- 
In  other  words,  the  zeros  of  the  gauges  are  maintained  at  the 
levation  from  year  to  year. 

BESERVOIBS. 

servoir  system,  in  order  to  eliminate  the  disastrous  effects  of 
ods  and  confine  the  water  within  the  river  banks,  must  reduce 
lume  at  Cairo  to  about  1,000,000  cubic  feet  per  second,  or,  in 
vords,  it  must  provide  for  the  storage  of  a  maximum  of  about 
quare  miles  of  water  about  10  feet  deep.  Provision  must  also  be 
br  emptying  the  reservoir  after  the  flood  has  passed,  in  order  to 
e  it  for  the  succeeding  flood. 

furthermore  important  that  the  reservoir  be  near  the  upper  end 
delta,  in  order  to  afford  the  largest  measure  of  protection  prac- 
!.  The  ideal  reservoir  should  be  located  not  very  far  from  the 
'aters,  and  to  add  to  its  efBcienoy  as  large  a  volume  as  practicable 

be  carried  off  by  the  stre^am  itself, 
isting  about  for  a  site  for  a  reservoir,  it  is  only  natural  to  look 

large  basins  of  the  Missouri  and  Upper  Mississippi.  A  brief 
lation  of  these  basins  and  a  comparison  of  their  flood  periods 
lose  of  the  Lower  Mississippi  River  is  sufficient  to  demonstrate 
iservoirs  in  that  region  woiQd  not  better  the  flood  conditions  of 
rer  river.  The  flood  periods  are  rarely,  if  ever,  coincident  with 
3ds  of  the  Lower  Mississippi. 

less  here  produced  a  blue  print,  which  is  attached  hereto,  being 
t  D  D,  as  supplementary  of  the  testimony  just  given, 
mng  the  same  line  of  investigation  in  the  Ohio  Valley,  it  is  soon 
lined  that  this  basin  dominates  the  flood  conditions  of  the  Lower 
sippi.  The  Ohio  River,  combined  with  the  Tennessee,  Oumber- 
md  other  tributaries,  invariably  produce  the  disastrous  floods 
we  are  striving  to  control. 

^  then,  is  where  the  reservoir  should  be  located,  if  the  physical 
ons  of  the  country  will  admit.  Examinations  made  some  thirty 
kgo  seemed  to  indicate  that  no  practicable  reservoir  sites  of  suffi- 
apacity  could  be  found  in  that  basin.  This  examination,  how- 
as  more  in  the  nature  of  a  reconnaissance,  and  the  deductions  are 
»re  not  based  on  the  accurate  data  desirable  for  the  definite  solu- 

such  an  important  problem.  The  opinion,  however,  is  generally 
lat  conclusive  evidence  was  gathered  showing  that  reservoirs  in 
isin  are  impracticable. 

)pting  this  conclusion  as  correct^  there  is  only  one  other  locality 
worthy  of  consideration.  This  is  the  St.  Francis  Basin,  extend- 
im  Commerce,  Mo.,  to  the  mouth  of  the  St.  Francis  River.  It 
an  area  of  about  6,700  square  miles.  It  is  about  175  miles  long 
raight  line,  and  averages  about  30  miles  wide.  It  has  a  slope  of 
L20  feet.  In  order  to  utilize  it  for  a  reservoir,  it  would  be  ueces- 
I  divide  it  up  into  a  series  of  reservoirs  by  means  of  several  cross 
T  levees,  all  provided  with  suitable  gates  to  regulate  the  outflow, 
ipossible  to  say  just  how  this  could  be  done  without  first  making 
jy  of  the  topography  of  the  basin.    We  know,  in  a  general  way, 

is  filled  up  with  sloughs,  swamps,  and  ridges,  and  that  only 
L5  per  cent  of  it  is  cleared  land. 
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The  upper  end  of  this  reservoir  must  be  wide  enoagb  to  take  in  a 
maximum  of  about  600.000  cubic  feet  per  second.  This  would  mean  a 
stream  about  5  miles  wide,  5  feet  deep,  and  flowing  at  the  rate  of  abont 
5  feet  per  second. 

Just  what  effect  this  diversion  of  the  top  of  the  flood  would  have  on 
the  channel  capacity  below  the  intake  is  somewhat  problematical. 
Judging  from  our  usual  experience  with  crevasses  and  outlets,  we 
should  expect  the  channel  to  deteriorate.  But  inasmuch  as  the  same 
volume  now  escapes  into  the  swamps  and  always  has  done  so,  it  does  not 
seem  probable  that  the  channel  conditions  would  materially  change. 
The  capacity  of  the  basin,  when  provided  with  the  necessary  dams, 
seems  to  be  sufficient  to  hold  the  surplus  from  the  greatest  known  flood 
until  the  crest  has  passed  the  lower  end  of  the  basin  in  the  main  streauL 
It  is  not  safe  to  go  beyond  this  general  statement.  It  is  impracticable 
to  formulate  even  a  general  plan  for  the  utilization  of  this  basin  as  a 
reservoir  without  further  careful  investigation.  And  even  the  question  ^ 
of  possibility  must  remain  unanswered  until  the  results  of  such  investi- 
gation are  available. 

As  bearing  on  the  question  of  cost,  the  value  of  the  lauds  is  impor- 
tant. There  are  in  the  basin  about  300,000  acres  of  clewed  land, 
1,750,000  acres  of  timber  and  swamp,  352,000  acres  of  land  owned  by 
State,  etc.,  and  4,300  acres  of  United  States  lands.  The  estimated 
value  of  these  lands  is  about  ^8,600,000. 

If,  on  further  investigation,  it  sliould  be  found  feasible  to  utilize  the 
St.  Francis  Basin  as  a  reservoir,  the  practical  results  would  be:  First, 
that  the  further  extension  of  the  levee  system  below  the  basin  would 
be  unnecessary,  and  the  levee  work  would  be  practically  transferred 
to  the  dams  of  that  basin.  Second,  the  bad  navigation  of  the  river  at 
low  water  below  the  basin  would  be  eliminated  by  ample  outflow  from 
the  reservoirs.  The  bank  erosion  below  the  basin  would  be  very  mate- 
rially lessened  by  decreasing  the  range  of  oscillation  in  stage.  This 
would  add  very  materially  to  the  stability  of  the  present  levee  line. 
Fourth,  the  lands  now  outside  the  levees,  in  the  small  basins  between 
the  river  and  the  bluffs,  would  be  largely  relieved  from  the  overflow 
which  threatens  destruction  ii*om  the  perfected  levee  system.  These 
lands  cover  an  area  of  about  2,000  square  miles.  If  the  protection  was 
found  to  be  complete  then  the  cultivated  land  along  the  St.  Francis 
front  might  be  thrown  outside  of  the  reservoir. 

As  to  the  question  of  the  reasonable  cost  of  a  reservoir  system  we 
must  consider  the  beneflts  to  accrue  as  outlined  above,  and  we  also  have 
a  measure  in  the  estimated  cost  of  a  perfected  levee  system.  If  the 
same  or  better  results  can  be  obtained  by  means  of  reservoirs  at  a  cost 
not  exceeding  the  cost  of  a  levee  system  such  cost  may  be  fairly  con- 
sidered reasonable. 

If  a  reservoir  system  were  practicable  the  measure  of  protection  would 
be  far  greater  than  any  levee  system  could  possibly  be. 

PERMANENT  IMPROVEMENT  OF  LOW- WATER  NAVIGATION. 

The  necessity  for  the  improvement  of  low-water  navigation  is  practi- 
cally confined  to  that  portion  of  the  river  between  Cairo  and  the  mouth 
of  Ked  River,  except,  of  course,  through  the  passes. 

The  bad  navigation  lies  in  the  wide,  straight  reaches  of  the  river, 
while  the  bends  usually  afford  safe  navigation.    The  erosion  of  the- 
banks  is  a  great  factor  in  the  deterioration  of  the  channel  and  an  activ 
agent  in  the  destruction  of  towns  as  well  as  levees. 
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In  1892  surveys  were  made  to  determine  the  amount  of  bank  erosion 
louring  an  interval  of  about  ten  years.  The  results  are  given  in  my 
"^port  to  the  commission  in  1892. 

As  a  part  of  his  testimony  the  witness  here  produced  the  foHowing 
plate,  marked  "Exhibit  EE." 

This  report  shows  that  the  average  annual  amount  of  erosion  is  about 
3 J  acres  in  area  and  66  feet  deep  for  each  mile  ot  river.  This  repre- 
sents a  total  between  Cairo  and  Donaldsonville  of  10  square  miles  86 
Feet  deep  annually.  The  distance  between  the  points  named  is  885 
cniles,  and  the  total  length  of  caving  banks  is  921  miles — that  is  to  say, 
Khe  caving  is  going  on  at  one  bank  or  the  other  for  the  whole  distance, 
BDd  the  caving  banks  are  slightly  overlapping.  This  immense  amount 
K>f  material  finds  lodgment  in  the  channel,  and  is  a  potent  factor  in  the 
fcuilding  of  bars,  which  obstruct  navigation. 

If  caving  were  stopped  the  prime  cause  of  bad  navigation  would  be 
slminated.  It  is  more  than  likely  that  one  bank  or  the  other  between 
Oairo  and  Eed  River,  750  miles,  would  require  revetment.  This,  together 
"^ith  closure  of  side  chutes,  is  the  only  thing  that  can  be  done  in  the 
■^ay  of  the  permanent  improvement  of  low-water  navigation. 

The  cost  of  a  work  of  such  great  magnitude  would  necessarily  be  very 
^reat.  The  standard  revetment,  such  as  has  been  found  to  answer  the 
vequirements,  costs  about  $30  per  running  foot,  or  $158,400  per  mile,  a 
total  of  $118,800,000. 

CUT-OFFS. 

There  are  some  advocates  of  the  cut-oflf  theory  for  bettering  the  con- 
dition of  the  stream. 

The  effect  of  a  cut-off  must  of  course  be  to  increase  the  slope,  and 
tonsequently  the  velocity.  This  means  extraordinary  activity  in  bank 
^ix>8ion  for  a  long  distance  above  and  below  the  cut  off^  resulting  in  a 
tliort  time  in  a  restoration  of  the  former  length.  This  does  immense 
l^mage  to  the  levees  and  private  property.  It  is  more  desirable  to 
t^erease  the  curvature  and  flatten  the  slope.  Could  this  be  carried  to  a 
^^iut  where  the  energy  of  the  flowing  water  and  the  stability  of  the 
^anks  would  be  in  equilibrium,  a  large  amount  of  the  caving  would 
v^^afese. 

TEMPORARY  IMPROVEMENT  OF  NAVIGATION. 

Among  the  great  number  of  plans  proposed  for  temporary  improve- 
Cient  of  the  low-water  navigation  of  the  river,  the  most  promising  is 
ky  means  of  hydraulic  dredges  of  large  capacity — from  600  to  2,000 
'Xibic  yards  per  hour.  Such  dredges  have  been  in  operation  for  three 
^^asons.  In  1895  we  had  one  dredge;  in  1896,  two  dredges;  and  in 
.  ^97,  four  dredges.  We  will  have  six  dredges  ready  for  work  during 
»lie  low-water  season  of  1898. 

The  work  done  by  these  dredges  has  demonstrated  that  a  channel 
^an  be  opened  through  the  bars  and  that  the  channel  generally  main- 
•^ins  itself  throughout  the  low-water  season  after  it  is  opened. 

There  are  some  plates  here  that  show  very  plainly  the  condition  of 
:mhe  channel  before  the  dredging  was  done,  the  condition  of  the  ohan- 
:^el  immediately  after  it  was  done,  and  the  condition  of  the  channel  a 
::i[ionth  or  more  after  it  was  done. 

One  of  these  plates  is  appended,  marked  "Exhibit  FF."  It  shows 
-  31  figure  1  a  depth  of  only  7  feet  between  the  two  pools  A  and  B  one 
3ay  before  dredging  began,  and  less  than  6  feet  along  the  line  that  was 
hedged.    Two  days  after  dredging,  shown  in  figure  2,  the  least  depth 
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in  the  cut  is  12  feet    Seventeen  days  after  dredging  figare  3  shows  a 
least  depth  in  the  cnt  of  11.8  feet. 

Q.  What  does  that  indicate! — A.  It  indicates  that  there  is  no  doobt 
about  oar  being  able  to  open  throngh  the  sand  bars  a  channel  of  suffi- 
cient magnitude  to  satisfy  the  demands  of  navigation. 

Mr.  Gallinoer.  How  about  their  filling  upf 

The  Witness.  They  will  remain  open  until  the  high-water  season. 
They  will  iUl  up  at  the  first  high  water,  and  the  dr^ging  operation 
has  probably  to  be  repeated  at  the  next  low- water  season. 

The  matter  of  the  mechanical  appliances  for  handling  great  quanti- 
ties of  material  at  small  cost  has  been  solved.  Much  remains  for  us  tx> 
learn  by  experience  still  as  to  just  how  the  dredge  cuts  should  be 
made  so  as  to  secure  the  best  results  in  the  least  time.  TempoT&rj 
relief  of  some  kind  is  absolutely  essential,  and  dredging  or  some  other 
suitable  means  for  deepening  the  low-water  channel  should  be  carried 
on  as  an  a(^unct  to'  the  permanent  improvement  of  the  river,  in  order 
that  the  great  value  of  the  stream  as  a  commercial  highway  may  he 
fully  utilized. 

The  completion  of  permanent  works  of  improvement  would  require 
such  a  great  length  of  time,  that  before  it  could  be  of  any  use  to  com- 
merce there  would  be  little  or  none  of  the  present  traffic  left  to  be 
benefited  by  it,  and  it  seems  to  me  temporary  work  should  be  going  on 
in  connection  with  the  so  called  permanent  improvements  all  the  way 
through. 

There  is  one  other  thing  of  which  I  wish  to  speak,  and  that  is  in 
regard  to  the  flood  of  1897.  The  flood  of  1897  does  not  give  us  a 
measure  of  what  might  have  happened  with  a  levee  system  which  had 
remained  intact  throughout.  The  heights  which  I  have  quoted,  greater 
at  one  place  and  less  at  another,  are  due  to  crevasses  which  occurred  at 
diflerent  times  and  at  difierent  places  along  the  river,  and  that,  of 
course,  leaves  the  stage  that  would  have  actually  been  reached  by  a 
completely  confined  flood  still  somewhat  problematicaL 

Mr.  Kelson.  Owing  to  the  great  number  of  crevasses  that  occurred 
in  the  flood  of  1897,  the  gauge  measurements  did  not  afford  a  correct 
standard  at  all  points  f 

A.  No,  sir. 

Examined  by  Mr.  Berry  : 

Q.  How  did  you  ascertain  the  value  of  the  lands  within  the  St.  Francis 
Basin? — A.  There  were  two  estimates  made.  One  estimate  was  made 
by  the  levee  board  and  one  estimate  was  made  during  the  flood  of  1892. 
Just  how  reliable  either  of  them  is  I  do  not  know. 

Q.  Do  you  know  the  price  per  acre? — A.  No;  I  do  not. 

Q.  That  includes  all  the  land  in  Missouri  and  Arkansas! — A.  Yes, 
sir;  all  of  the  lands  subject  to  overflow  by  the  Mississippi  Biver. 

Q.  Estimated  at  something  over  $8,600,000  f— A.  Yes,  sir. 

Q.  Lying  between  what  points!  How  far  back  did  you  go? — A.  To 
the  limit  of  the  overflow  basin;  not  including  the  highlands,  of  course, 
that  are  essentially  above  overflow  now. 

Q.  You  did  not  include  any  land  that  might  be  overflowed  by  the 
construction  of  a  reservoir? — A.  No,  sir. 

Q.  But  only  those  that  were  overflowed  under  the  conditions  that 
existed? — A.  That  is  all. 

Examined  by  Mr.  Gallinoeb  : 

Q.  You  seem  to  indicate,  Mr.  Ockerson,  that  it  is  possible  to  con- 
struct a  very  large  reservoir  in  the  St.  Francis  Basin.    Did  I  under- 
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stand  yoa  correctly  on  that  point? — A.  I  think  I  stated  that  even  the 
question  of  possibility  woald  have  to  be  deferred  until  a  more  careful 
investigation  could  be  made. 

Q.  Then  you  are  not  absolutely  sure  that  engineering  science  can 
successfully  construct  a  reservoir  in  that  basin? — A.  No,  sir.  Our 
present  knowledge  of  the  topography  of  the  basin  does  not  justify  a 
definite  conclusion  as  to  the  possibility  of  utilizing  it  as  a  reservoir. 

Q.  Now  as  to  the  matter  of  cost.  You  suggested  that  if  that  were 
done  it  would  eliminate  the  necessity  for  completing  the  levee  system. 
Did  I  understand  you  correctly  on  that  point? — A.  I  think  I  stated  it 
would  obviate  the  necessity  of  extending  the  levee  system  beyond  what 
we  have  now. 

Q.  You  estimate  it  will  cost  (20,000,000  to  complete  the  levee  sys- 
tem. How  much  of  that  amount  would  be  saved  by  the  construction  of 
this  reservoir,  admitting  that  its  construction  is  a  possibility? — A.  If  it 
were  i)ossible,  I  think  it  would  save  all  of  it  beyond  the  work  we  have 
in  hand  at  the  present  time. 

Q.  And  the  cost  of  the  real  estate  in  the  basin  is  estimated  at  eight 
millions 

Mr.  Berrt.  That  which  is  subject  to  overflow? 

Mr.  Gallinger.  Yes;  the  laud  which  the  witness  says  would  be 
utilized  for  the  purpose  of  such  a  reservoir. 

Mr.  Berry.  He  did  not  say  it  would  hot  overflow  a  great  deal  more 
land  in  there  if  a  reservoir  was  constructed. 

Q.  Are  you  prepared  to  give  even  an  approximate  guess  as  to  the 
cost  of  constructing  a  reservoir,  supposing  it  could  be  done? — ^A.  No, 
sir;  I  would  not  want  to  venture  a  guess. 

Q.  Would  it,  in  your  judgment,  be  a  much  larger  amount  than  it 
would  take  to  complete  tlie  levee  system  ? — A.  I  think  probably  it  would 
be  a  larger  amo^nt. 

Q.  Possibly  two  or  three  times  as  much? — ^A.  I  would  not  care  to  go 
beyond  the  statement  I  have  just  made.    I  think  it  would  be  larger. 

Mr.  Nelson.  Would  there  not  be  great  danger  of  such  a  basin  filling 
up  with  silt  from  the  inflow? 

A.  In  the  course  of  time  it  might.  A  number  of  years  ago  a  project 
was  on  foot  to  raise  the  level  of  that  particular  basin  by  cross  levees, 
catching  all  the  silt  that  might  come  in  there,  and  the  investigation 
resolved  itself  into  this,  I  think,  that  it  would  take  about  four  hundred 
years  to  secnre  a  deposit  of  1  foot  over  that  basin.  So  I  do  not  think 
the  question  of  the  deposit  of  silt  would  be  a  material  matter  to  con- 
sider. 

Examined  by  Mr.  Harrod  : 

Q.  You  say  that  to  get  sufficient  relief  from  such  a  reservoir  the  res- 
ervoir would  have  to  take  in  about  600,000  cubic  ffeet  per  second? — A. 
Yes,  sir. 

Q.  And  that,  taking  in  that  volume  of  water  from  the  river  would 
not  seriously  affect  navigation,  because  about  that  much  escapes 
already  into  the  St.  Francis  Basin? — A.  I  think  so. 

Q.  Now,  when  you  say  it  would  not  affect  navigation,  do  you  mean 
along  the  i'ront  of  the  St.  Francis  Basin  or  all  the  way  down  the  river? — 
A.  I  mean  along  the  front  of  the  basin  only. 

Q.  What  do  you  think  would  be  the  effect  on  the  river  from  the  St. 
Francis  Basin  down  if  the  flood  discharge  were  permanently  reduced 
from  1,600,000  cubic  feet  to  1,000,000!  Would  not  the  channel  accom- 
modate itself  to  that  1,000,000  and  ultimately  the  flood  heights  be 
substantially  the  same? — ^A.  I  do  not  think  so.    If  a  uniform  volume 
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of  flow  could  be  maintained  throughont  the  year  at  aboat  a  inediam 
stage  the  channel  conditions  would  doubtless  be  better  than  tbey  now 
are,  when  the  oscillations  in  stage  have  a  wide  range.  If  we  can 
approximate  this  uniform  condition  by  adding  appreciably  to  the  low- 
water  flow  from  a  supply  stored  in  reservoirs,  the  channel  capacity 
should,  if  anything,  be  enlarged.  At  the  worst,  the  river  would  cjirry 
between  its  natural  banks  as  much  water  as  it  did  before  the  floods 
were  measurably  controlled  bj^  levees.  There  are  no  evidences  of 
marked  deterioration  of  channel  capacity  under  such  conditions,  nor  of 
marked  improvement,  with  the  entire  flood  volume  confined  between 
levees.  The  bed  of  a  silt-bearing  stream  flowing  through  an  alluvial 
region  is  molded  by  the  conditions  which  recur  most  frequently.  It 
is  the  result  of  average  conditions  rather  than  overbank  flood  condi- 
tions, which  prevail  only  about  7  per  cent  of  the  time. 


Steamship  Whitney  (Morgan  Line), 

Below  New  OrleaiiB^  La.^  February  9j  1698, 

Mr.  M.  J.  Sanders.  Mr.  Chairman  and  gentlemen  of  the  committee, 
I  understand  that  what  you  wish  to-day  is  more  particularly  expert 
testimony  as  to  the  relative  vajues  of  the  passes  of  the  river,  and  as  to 
whether  the  present  pass  is  or  is  not  sufficient  for  our  present  com- 
merce, and  if  not,  what  we  desire  to  suggest  to  you  as  necessary  for 
our  commerce.  I  therefore  will  not  occupy  your  time  with  any  sta- 
tistics to  prove  the  value  and  the  absolute  necessity  of  deep  water  to 
accommodate  the  most  economical  and  the  largest  tonnage  of  the  world. 
I  take  it  for  granted  that  such  reference  as  that  needs  be  only  inciden- 
tal; that  the  committee  aie  probably  fully  convinced  of  such  necessi- 
ties. I  desire,  however,  with  your  ])ermission,  for  the  puqiose  of  clearly 
defining  the  position  of  the  executive  committee  of  the  general  confer- 
ence, to  make  a  statement  here  which  shall  put  us  on  record  before 
yourselves  and  publicly  upon  a  matter  which  we  think  of  great  impor- 
tance to  the  coa^t,  which  we  are  advocating,  and  which  we  think  is  ren- 
dered necessary  by  certain  comments  and  innuendoes  that  have  been 
conveyed  to  us.    [Beading.] 

The  executive  committee  of  the  general  conference  of  exchanges  of 
New  Orleans,  whose  petitions  to  Congress  have  been  indorsed  by  the 
business  exchanges  of  the  leading  cities  of  thirteen  States  of  the  Union, 
desired  again  to  state  clearly  and  positively  that  it  has  no  c*ouuectioD 
in  any  way  whatsoever  with  any  contractors  or  parties  who  may  be 
seeking  to  obtain  a  contract  from  the  Government  for  the  opening;  of 
Southwest  Pass.    That  it  does  not  advocate  or  presume  to  suggesi  to 
Congress  the  means,  whereby  the  Southwest  Pass  may  be  opened  up  to 
commerce,  but  confines  its  efforts  strictly  and  entirely  to  urging  upon 
the  Government  the  imperative  necessity  of  immediately  opening  up 
the  best  possible  pass  from  the  river  to  the  Gnlf,  in  order  to  meet  the 
necessities  of  commerce.    The  committee  is  anxious  to  have  it  under- 
stood clearly  and  unmistakably  that  it  has  not  and  will  not  have  the 
slightest  connection  with  any  contract  to  benefit  any  particular  parties 
and  that  its  sole  object  is  to  secure  the  benefit  to  the  whole  country 
which  will  accrue  from  an  improved  channel  to  the  Gulf. 

I  have  taken  the  opportunity  of  reading  that,  Mr.  Chairman,  because 
I  .find  it  is  desirable  that  we  should  be  on  record  publicly  before  you 
upon  that  point. 

Now,  I  will  take  up  just  a  few  moments  of  your  time,  if  you  wUl  per- 
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mit  me,  in  tryiug  to  illustrate  how  very  keen  the  competition  for  deep 
water  to-day  is,  and  what  tremendous  value  a  few  inches,  even,  in  depth 
of  water  has  to  a  commercial  community.  And  I  will  illustrate  it  by 
referring  to  a  controversy  which  has  recently  taken  place  and  has  caused 
a  tremendous  amount  of  public  feeling  in  Boston,  New  York,  Phila- 
delphia, and  Baltimore,  on  the  question  of  the  PlimsoU  mark,  which 
is  a  mark  cut  in  upon  the  side  of  British  vessels  and  marks  the  depth 
to  which  those  vessels  may  be  submerged  when  deeply  loaded.  That 
mark  iH  inserted  there  by  the  British  Board  of  Trade,  and  there  is  a 
tremendous  penalty  imposed  upon  a  British  captain  or  ship  owner  who 
loads  his  vessel  so  as  to  submerge  those  marks  beyond  their  definite 
legal  rights.  The  British  Board  of  Trade  ordains  that  there  shall  be 
a  winter  North  Atlantic  mark,  and  also  a  winter  mark  engraved  upon 
the  sides  of  the  vessels.  The  difference  between  these  two  marks  is  6 
inches. 

By  some  arrangement  the  port  of  Baltimore  has  been  permitted  to 
load  its  vessels  down  to  the  winter  mark;  whereas  the  ports  of  Boston, 
New  York,  and  Philadelphia  have  been  allowed  to  load  their  vessels 
only  to  the  winter  North  Atlantic  mark.  That  is  to  say,  vessels  load- 
ing at  Baltimore  had  an  advantage  over  vessels  loading  at  the  more 
Northern  ports  of  just  6  inches  in  their  draft.  Now,  6  inches  appears 
to  be  a  trifling  consideration  in  the  depth  of  water  in  a  channel;  but 
this  has  been  of  such  tremendous  importance  to  commercial  communi- 
ties that  three  Northern  ports  resorted  to  every  possible  means  they 
knew  of  to  have  that  restriction  removed,  and  have  finally  taken  the 
matter  to  the  British  Government.  They  agitated  the  matter  through 
the  various  exchanges  in  England,  through  the  underwriters,  and  every 
business  body  they  could,  and  brought  all  the  influence  they  could  to 
bear  so  that  ships  might  be  loaded  from  the  three  Northern  ports  to 
this  additional  depth  of  6  inches.  I  merely  mention  that  to  show  how 
mnch  6  inches  of  draft  evidently  is.  That  additional  6  inches  means, 
in  the  modern  large  vessels,  300  tons  of  freight  additional  in  each 
vessel. 

The  revolution  of  the  last  few  years  in  shipbuilding  still  continues. 
There  is  every  evidence  that  we  are  by  no  means  at  the  extreme  of 
modern  tonnage.  There  is  every  evidence  to  support  the  idea  that 
within  the  next  two  or  three  years  vessels  will  be  built  as  long  as  900 
feet,  a  beam  of  90  feet,  and  a  draft  of  between  35  and  40  feet.  It  is  impos- 
sible to  build  vessels  (so  far  as  engineers  know  at  present)  at  a  reason- 
able cost,  to  be  900  feet  long,  without  making  them  considerably  deeper. 
And  the  business  men  of  Liverpool,  who  in  my  experience  never  have 
been  known  to  be  ahead  of  the  times  very  much,  and  certainly  never 
have  been  known  to  spend  a  dollar  without  the  positive  certainty  of  get- 
ting two  or  three  back  for  it,  have  been  so  convinced  of  this  revolution  of 
shipping  and  the  extent  to  which  it  is  likely  to  continue,  that  they  have 
recently  decided  to  spend  $17,500,000  for  no  other  purpose  in  the  world 
than  to  make  wider  dock  entrances  and  deeper  sills  to  their  already 
most  magnificent  system  of  docks.  I  merely  mention  these  mutters, 
gentlemen,  to  show  that  it  is  a  positive  certainty  that  in  the  near  future, 
so  far  as  any  business  man  can  calculate,  we  shall  see  ships,  not  of  500 
feet  length  (such  as  we  have  at  present  trading  to  the  port  of  New 
Orleans),  but  that  if  we  can  accommodate  them  we  shall  see  ships  700, 
800,  or  900  feet  length  wishing  (at  all  events)  to  trade  to  this  port. 
This  I  mention  simply  to  give  you  an  idea  of  what  we  feel  sure  we  shall 
need  in  the  next  two  or  three  years,  in  the  way  of  navigation  accom- 
modations for  these  vessels. 
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When  I  tell  you  (as  yoa  doubtless  know)  that  a  vessel  carrying 
25,000  or  30,000  bales  of  cotton,  as  ihey  do  to-day  oat  of  this  port,  can 
be  navigated  with  almost  the  same  expense  for  fuel  and  for  men  as  a 
vessel  that  ten  years  ago  carried  5,000  bales  of  cotton,  it  is  self-evident 
that  the  economy  of  the  large  vessel  is  such  an  enormous  force  that  it 
is  bound  to  bring  this  revolution  to  its  extremes.  America  to-day,  for- 
tunately it  can  be  said,  stands  preeminent  in  the  matter  of  economical 
tonnage.  Congress  has  been  wise  in  liberally  appropriating  money  for 
the  benefit  of  its  harbors.  To- day  the  American  people  are  reaping 
that  benefit  to  an  enormous  extent — a  hundredfold  more  than  the  money 
that  has  been  spent,  by  the  decrease  in  the  cost  of  ocean  transporta- 
tion for  their  goods  from  this  country  to  Europe—to  the  competing 
markets  of  the  world.  And,  gentlemen,  our  point  is  simply  this:  That 
the  money  we  wish  you  to  expend  is  in  the  nature  of  the  best  possible 
business  investment  that  can  be  made  for  this  country.  It  is  simply 
like  a  manufacturer  who,  seeing  his  old  machinery  has  become  more  or 
less  obsolete,  at  once  puts  in  new  machinery.  If  he  has  not  the  money 
at  hand  to  buy  the  machinery,  he  borrows  that  money;  because  he 
knows  that  without  the  most  modem  and  most  economical  machinery 
he  can  not  x>ossibly  continue  in  the  race  of  competition.  And  that  is 
so,  most  positively,  in  the  markets  of  the  world  with  which  Ameriea 
has  to  compete — Australia,  Argentina,  India.  And  that  is  why  we  are 
so  earnestly  anxious  that  we  shall  be  provided  with  the  best  possible 
channel,  so  that  we  shall  be  able  to  use  the  most  economical  machinery 
that  the  world  can  provide  for  the  benefit  of  the  producers  in  the 
interior  of  this  country. 

Examined  by  Mr.  Vest: 

Q.  Is  there  a  severe  competition  as  to  these  ocean  rates  of  transpor- 
tation, and  do  they  fluctuate! — A.  I  do  not  know,  sir,  as  a  business 
man,  of  anything  in  the  world  that  is  as  competitive  as  ocean  rates  of 
freight.  I  know  the  conditions  in  New  Orleans,  and  I  know  how  they 
are  in  other  parts  of  the  country.  We  compete  strictly  at  all  times.  I 
have  seen  ocean  rates  of  freight  fluctuate  to  the  extent  of  300  per  cent 
in  three  months.  As  business  men,  you  know  that  if  we  had  such  a 
fluctuation  in  the  priee  of  wheat,  cotton,  or  corn,  speculation  would  be 
impossible.  A  fluctuation  of  10, 15,  or  20  per  cent  in  the  price  of  wheat 
affects  all  the  markets  of  the  world.  And  yet  ocean  freights  are  so 
competitive  that  they  frequently  fluctuate  as  much  as  300  per  cent  in 
the  course  of  three  months,  showing  the  strictest  and  keenest  competi- 
tion of  any  business  that  I  know  of  in  the  world. 

Q.  What  is  the  largest  number  of  bales  of  cotton  that  has  gone 
out  from  the  port  of  New  Orleans,  through  the  passes,  in  one  shipt — 
A.  There  was  a  cargo  of  some  24,000  bales  sent  out,  and  the  vessel 
carrying  that  also  had  a  quantity  of  corn  and  other  products  on  her. 
Her  total  capacity  in  cotton  was  28,000  bales.  We  have  no  trouble,  sir, 
with  vessels  loaded  with  light  cargoes,  such  as  cotton.  We  can  bring 
in  the  largest  vessels  in  the  world,  so  far  as  depth  of  water  is  concerned, 
and  load  them  out  with  cotton,  because  such  vessels  will  draw  but  22 
or  23  feet  of  water  when  they  are  loaded  with  cotton.  The  difticulty  is 
when  they  are  loaded  with  grain.  Then  they  go  down  to  their  full 
deptb,  and  we  can  not  load  the  big  modern  vessels  out  of  this  port  at 
all  loaded  only  with  grain;  it  is  impossible. 

Q.  I  saw  a  statement  (I  am  (luoting  from  memory  and  you  can  correct 
me  if  I  am  not  correct)  some  time  ago  that  a  ves^sel  went  out  from  the 
port  of  New  Orleans  with  377,000  bushels,  I  think,  of  grain.  Is  that 
right! — A.  I  know  the  vessel  to  which  you  refer.    Last  summer  the 
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steamer  American^  with  a  capacity  of  11,400  tons  dead  weight,  in  the 
month  of  September,  when  grain  was  coming  in,  was  loaded  by  the 
agent  with  all  the  grain  he  conld  send  out,  with  some  4  or  5  tons  of 
space  in  her  hold,  and  loaded  her  then  as  deeply  as  he  dared  in  order 
to  safely  get  her  to  sea.  He  put  into  her  2d»,000  bushels  of  grain,  on 
which  he  obtained  an  average  of  9^  cents  per  bushel,  giving  him  a  net 
freight  from  New  Orleans  to  Liverpool  of  $23,400.  She  drew  25  feet 
11  inches  fresh  water  mean  draft.  Fortunately  a  southerly  wind  blew 
when  she  sailed  and  some  2  to  3  feet  of  water  was  blown  into  the  pass, 
and  she  got  safely  to  sea  after  only  some  twenty-four  hours'  detention 
at  the  head  of  the  pass.  That  vessel  carried  288,000  bushels.  Had 
there  been  sufficient  water  in  this  pass  to  get  her  safely  to  the  Gulf, 
she  could  have  carried  372,000  bushels,  and  at  2  cents  per  bushel  less 
upon  the  cargo,  she  would  have  earned  precisely  the  same  net  freight, 

Q.  That  is,  with  a  foil  cargo! — A.  With  a  full  cargo. 

Q.  Now,  who  lost  that  2  cents  difference  t — A.  Ifot  the  ship,  sir. 

Q.  Did  the  producer  lose  it! — ^A.  I  presume  the  producer  lost  it.  It 
was  carried  at  a  competitive  rate,  but  the  ship  did  not  lose  it. 

Q.  Is  it  a  fact  that  vessels  are  loaded  with  a  good  deal  less  than  their 
carrying  capacity  on  account  of  the  condition  of  the  jetties! — ^A.  We 
have  to-day  a  list  of  forty-five  vessels  (probably  a  larger  list  than  trades 
to  any  other  port  in  the  world — I  mean  of  modem  immense  tonnage 
vessels)  which  can  not  load  full  cargoes  of  grain  out  of  this  port;  not 
one  of  them  can  load  full  cargo  of  freight  and  get  to  sea. 

Q.  Does  the  fact  that  they  can  not  load  a  full  cargo  increase  in  every 
instance  the  cost  of  transportation! — A.  Unquestionably. 

Q.  And  if  they  could  carry  to  their  full  tonnage  it  would  inure  to  the 
benefit  of  the  owner  of  the  grain! — ^A.  Undoubtedly,  sir;  competition 
would  force  it  that  way. 


Steamer  Whitney,  Moboan  Line, 
Below  New  Orleans^  Febrtuiry  5, 1898, 

James  B.  Quinn,  sworn,  testifies  as  follows: 

Examined  by  Mr.  Nelson: 

Q.  Major  Quinn,  are  you  the  United  States  engineer  in  charge  of  the 
Government  works  below  the  head  of  the  passes! — ^A.  I  am. 

Q.  How  long  have  you  occupied  that  position  ! — A.  Since  the  middle 
of  January,  1891. 

Q.  Are  you  familiar  with  the  different  passes! — A.  Yes,  sir.  And  on 
the  present  occasion  I  have  taken  some  soundings. 

Q.  What  are  the  principal  passes ! — A.  The  Southwest  Pass,  South 
Pass,  and  Pass  ^  Loutre. 

Q.  The  South  Pass  is  the  pass  that  has  been  improved  under  the 
Eads  system,  is  it  not? — A.  Yes,  sir.  That  is  the  only  pass  that  has 
been  improved. 

Q.  Will  you  please  state  as  briefly  as  possible  the  character  of  the 
improvement? — A.  When  they  first  undertook  to  improve  the  pass, 
there  was  a  bar  existing  at  the  head  of  the  pass,  and  one  also  at  the 
sea  end  of  the  pass.  The  method  of  improvement  adopted  was  by 
dredging  and  the  using  of  drainage  dikes,  spur  dikes,  and  so  on,  and 
jetties  in  the  deep  water  of  the  pass,  toward  the  sea  end,  out  to  the 
deep  water  of  the  Gulf,  contracting  the  pass  to  a  certain  extent,  so  as 
to  promote  the  natural  scour  by  the  action  of  the  water,  and  so  scour 
out  these  obstructing  bars,  the  idea  being  to  secure  a  depth  of  water 
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throughout  the  pass  suitable  to  navigation  as  it  then  existed  and  per- 
mit the  entrance  of  the  deepest  draft  vessel  that  would  probably  enter 
for  a  considerable  length  of  time,  not  being  over  25  feet.  The  portion 
of  the  pass  from  the  head  to  the  beginning  of  the  jetties,  which  were 
to  extend  into  the  Gulf,  was  to  have  a  channel  with  a  navigable  depth 
of  26  feet.  The  channel  between  the  jetties,  where  it  was  necessary  to 
have  the  deepest  water  for  ships  entering  under  all  conditions  of  weather, 
was  to  have  a  greater  depth.  The  original  acts  did  not  specify  the 
depth  which  is  maintained  at  present,  but  these  acts  were  amended  by 
subsequent  legislation,  so  that  the  present  channel,  as  required  by  law, 
is  a  26- foot  channel,  with  a  width  of  200  feet,  having  through  it,  a 
central  depth  of  30  feet  without  regard  to  width. 

Q.  In  what  part  is  that? — A.  That  is  between  the  jetties  at  the  sea 
end  of  the  pass,  and  beyond  the  jetties  to  the  deep  water  of  the  Gulf. 

Q.  From  the  head  of  the  jetties  to  the  deep  water  of  the  Gulf,  then, 
it  was  to  be  a  channel  200  feet  in  width  t — A.  Two  hundred  feet  in 
width. 

Q.  And  26  feet  deep,  with  30  feet  depth  in  the  center  or  thread  of 
the  channel t — A.  Yes,  sir;  without  regard  to  width. 

Q.  And  as  to  the  balance  of  the  passt — A.  Simply  a  navigable  depth 
of  26  feet;  the  specific  width  never  was  stated. 

Q.  It  was  to  have  a  navigable  depth  of  26  feet! — A.  Yes;  a  channel 
depth  of  26  feet  is  the  reading  of  the  law;  so  it  left  the  width  of  the 
channel  in  a  vague  way. 

Q.  That  covered  the  pass  clear  up  into  the  main  river,  did  it? — A. 
Yes;  into  the  main  river. 

Q.  Now,  take  first  the  bar  at  the  head  of  the  pass.  State  what 
improvements  have  been  made  at  the  head  of  the  pass  and  the  char- 
acter of  them. — A.  There  were  certain  jetties  and  wing  dams  and  train- 
ing walls  built  to  confine  the  water  in  such  a  way  that  the  bar  would 
partially  wash  out;  and  the  channel  has  been  maintained  by  their 
existence  and  the  influence  which  they  exert  in  the  deflection  of  the 
current. 

Q.  Did  that  work  include  a  mattress  sill  across  the  head  of  the  South- 
west Pass  and  a  mattress  sill  across  the  head  of  Pass  a  Loutre? — A. 
When  Mr.  Eads  placed  the  mattress  sills  there  he  found  that  it  was 
necessary  to  direct  the  flow  of  the  water  through  the  different  passes 
in  such  a  way  as  to  secure  a  sufficient  head  of  water  in  South  Pass  to 
give  him  the  necessary  current  to  scour  it  out.  It  is  a  question,  of 
course,  whether  the  use  of  mattress  sills  was  absolutely  essential. 

Q.  I  am  not  asking  about  that,  but  was  that  a  part  of  the  improve- 
ment made  by  Mr.  Eads? — A.  Yes,  sir. 

Q.  He  placed  those  two  mattress  sills  in  the  channel? — A.  Yes. 

Q.  And  he  also  built  retaining  dikes  extending  up  into  the  main 
channel  of  the  river? — A.  Exactly. 

Q.  On  both  sides  of  the  proposed  channel  of  the  South  Pass?— A, 
Yes. 

Q.  And  what  were  the  improvements  made  at  the  lower  end! — A.  He 
built  jetties  on  both  sides  of  the  pass,  the  east  jetty  being  the  longer. 

Q.  Do  you  remember  how  long? — A.  That  is  about  2 J  miles. 

Q.  And  about  how  long  is  the  west  jetty? — ^A.  The  west  jetty  was 
not  quite  as  long.    It  was  about  two-thirds  as  long. 

Q.  B^ow,  there  was  first  an  outer  line  of  jetties  constructed,  was  there 
not? — A.  There  was  an  outer  line  of  jetties  constructed.  The  bill  as 
originally  passed  required  that  the  channel  be  a  thousand  feet  wide; 
but  that  was  found  to  be  wider  than  they  could  obtain  by  jetty  work 
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at  this  particular  pass,  and  the  bill  was  sabseqaently  amended  so  as  to 
give  a  lesser  width. 

Q.  Did  he  constmct  that  outer  line  of  jetties  on  both  sides  first! — ^A. 
I  believe  so.    I  will  not  speak  of  that  positively. 

^  Q.  And  then,  after  that,  interior  lines  of  jetties  were  constructed  f — 
'A.  Yes. 

Q.  How  far  apart  were  those  lines! — A.  Seven  hundred  feet  apart. 

Q.  Were  there  any  works  inside  of  those  interior  lines! — A.  Spur 
dikes  were  run  out  from  the  interior  jetties,  which  reduced  the  channel 
between  the  ends  of  the  spur  dikes  to  650  feet. 

Q.  Wliat  is  the  average  width  of  the  channel  from  the  head  of  the 
pass  to  the  deep  water,  down  to  what  you  call  the  30-foot  curve  in  the 
Gulf !— A.  Between  600  and  660  feet    It  would  average  about  625  feet. 

Q.  What  is  the  condition  of  the  channel  in  that  width  as  to  naviga- 
bility!— A.  It  has  varied  at  times,  owing  to  the  shoaling  of  the  chan- 
nel. It  has  not  always  bad  this  depth  of  26  feet  of  water,  there  being 
times  when  that  depth  has  failed. 

Q.  Now,  tell  us  what  has  been  the  character  or  stage  of  the  water  at 
low  Rtages  of  the  river.  What  has  been  the  average  low-water  navi- 
gable depth! — A.  We  have  had  the  26foot  depth,  as  required  by  law, 
at  low  stages  of  the  river  in  the  pass  itself.  There  have  been  very  few 
times  when  that  has  failed. 

Q.  You  mean  down  in  the  jetties! — ^A.  No;  I  mean  at  low  water 
the  26-foot  depth  has  generally  been  maintained  in  the  pass  itself. 
Between  the  jetties  the  width  has  sometimes  foiled  and  h  30-foot  depth 
has  sometimes  disappeared. 

Q.  What  proportion  of  the  time  has  a  30-foot  depth  failed  at  low 
water  in  the  jetties,  as  near  as  you  can  tell! — A.  Mr.  Donovan,  I  think, 
oould  give  you  that  better  than  I  can. 

Q.  Is  Mr.  Donovan  here! — ^A.  Yes,  sir. 

Q.  What  has  been  the  character  of  the  channel  at  the  head  of  the 
pass,  where  the  retaining  dikes  were  built! — A.  That  has  been  very 
good.  We  Lave  always  had  deep  water  there,  with  the  exception  of  a 
httle  bar  out  in  the  river.  There  ha«  generally,  I  think  almost  invari- 
ably, been  a  deep  entrance  of  sufiftcient  width  at  the  head  of  the  pass 
to  permit  vessels  to  enter  with  safety. 

Q.  At  what  depth!— A.  At  30  feet. 

Q.  It  has  been  navigable  at  low  water,  at  30  feet,  at  the  head  of  the 
pass! — A.  Yes.  Twenty-six  feet  only  is  required,  but  I  think  there  has 
been  a  depth  of  30  feet  invariably  at  the  head  of  the  pass. 

Q.  You  mean  up  in  the  river  there;  up  above,  where  the  pass  is  land- 
locked!— ^A.  No;  in  between  the  jetties  there  has  been  almost  invaria- 
bly the  fhll  required  depth  of  2G  feet,  and  more. 

Q.  At  the  head! — A.  Yes;  right  at  the  head,  between  the  contrac- 
tion works,  the  training  dikes,  and  so  on. 

Q.  And  there  is  that  depth  there  now! — A.  There  is  that  depth  there 
now;  more  than  that. 

Q.  How  is  it  in  the  body  of  the  pass,  between  that  and  the  head  of 
the  jetties  ! — A.  There  is  over  a  26-foot  depth  existing  now.  There  is  no 
place,  I  think,  that  has  but  26  feet. 

Q.  In  the  jetties  to-day  there  were  three  soundings  (at  this  stage  of 
water)  that  were  less  than  30  feet,  were  there  not  ? — A.  Yes.  I  have 
tho^  points  platted  right  here  [referring  to  a  chart]  but  I  have  not  the 
means  of  locating  them  in  the  precise  position  that  they  occupy  in  tlie 
jetties.  We  placed  them  along  the  middle  of  the  jetties.  It  is  not  a 
great  distance,  you  see,  from  a  30-foot  channel  to  a  26-foot  channel,  and 
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849  long  as  the  30-foot  chanDel  is  maintained  withoat  regard  to  widtb  it 
would  be  an  easy  matter  to  get  a  lesser  sonuding  outside  of  it.  So  that 
our  soundings,  which  are  not  exactly  located  or  platted,  would  hardly 
be  an  indication  of  the  exact  condition  of  affairs  there  so  far  as  the  legal 
channel  is  concerned. 

Q.  I  am  not  asking  for  the  legal  channel.  I  am  asking  you  for  the 
actual  channel. — A.  Well,  there  might  be  a  sufficient  channel  there  of 
30  feet  that  I  do  not  know  of  existing,  and  our  soundings  may  have 
been  outside  of  that  channel. 

Q.  I  am  not  asking  you  what  they  might  have  been  nor  in  regard  to 
the  legal  channel.  I  am  asking  you  what  your  soundings  to-day  indi- 
cated.— ^A.  Our  soundings  varied  from  4^  to  4f . 

Q.  In  some  x>oints  f — A.  In  some  x)oints,  yes ;  just  inside  the  jetty. 

Q.  You  have  been  here  since  1891.  Tell  me  in  brief  what  has  been 
the  low- water  navigability  of  that  channel  or  the  low- water  stage  each 
season  during  the  low-water  period. — A.  During  the  low-water  period, 
when  the  river  is  down  and  we  have  simply  a  tidal  flow  in  there,  the 
navigability  of  that  channel  has  been  equal  to  that  that  was  required. 

Q.  I  am  not  asking  you  that;  I  am  asking  you  in  feet. — ^A.  Well,  in 
feet-^that  is  the  required  depth. 

Q.  What  has  been  the  low- water  depth  of  that  channel  during  low 
stages  of  water  f — A.  We  have  had  the  26  feet,  and,  if  we  reduce  that 
by  the  amount  of  tide,  we  can  say  that  we  have  had  24^  feet  at  the 
lowest  stages. 

Q.  In  the  Idw-water  stage? — A.  Yes.  There  may  have  been  times 
when  it  reached  24,  under  conditions  of  wind  or  something  of  that  kind, 
but,  simply  on  account  of  the  tidal  influence,  I  do  not  think  it  has  ever 
been  below  24. 

Q.  About  how  long  a  time  during  each  season  of  low  water  has  the 
stage  been  down  to  24  or  24^  feet — about  how  many  days,  weeks,  or 
months!— A.  I  can  not  give  you  that  exactly. 

Q.  When  I  refer  to  this  low- water  channel  I  am  referring  to  a  navi- 
gable channel  from  the  head  of  the  pass  into  the  Gulf,  and  that  means 
the  lowest  stages  of  water  at  the  lowest  points  in  the  channel. — A.  I  do 
not  know  as  I  get  your  idea  exactly.  Now,  you  want  the  depth  of  water 
that  is  in  the  pass  during  low  water  of  the  river! 

Q.  The  navigable  depth. — A.  A  vessel  drawing  24  feet  could  not  go 
through  a  channel  that  was  only  24  feet  deep.  Now  that  brings  up 
the  question  of  what  is  a  navigable  depth  of  26  feet  in  a  channel.  That 
is  a  legal  question  that  I  can  not  determine.  A  vessel  drawing  23  feet 
ought,  perhaps,  to  navigate  a  channel  of  24  feet,  but,  as  a  general  thing, 
we  have  never  had  less  at  the  low  stage  of  the  river  than  24  feet. 

Q.  Twenty-four  feet,  then,  has  been  your  low-water  stage! — ^A.  Yes. 

Q.  What  has  been  the  average  duration  of  that  24-foot  stage  during 
your  low- water  periods,  for  instance,  each  year!  How  many  days 
in  1897  and  how  many  days  in  other  years! — ^A.  From  December  27, 
1885,  to  March  29, 1887,  there  was  a  deficiency  of  three  days  when  26 
feet  did  not  exist.  I  should  say  that  during  those  three  days  of  defi- 
ciency, we  had  fully  24  feet,  probably  more.  From  January  12, 1891, 
to  April  14,  1891,  there  were  three  days.  From  March  20,  1893,  to 
July  21, 1893,  there  were  thirty- two  days. 

Q.  That  is,  in  the  jetties! — A.  No;  this  is  in  South  Pass,  above  the 
jetties.  That  is  what  you  ask  me.  From  April  22, 1894,  to  July  30, 
1894,  thirty-nine  days'  deficiency.  From  March  12, 1896,  to  June  28, 
1896,  there  were  five  days'  deficiency.  I  have  given  you  now  the  total 
deficiencies  to  date  in  South  Pass. 

Q.  What  I  aimed  to  get  at,  and  to  get  at  in  the  briefest  way  pos- 
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sible A.  I  know,  bat  I  have  not  that  data  with  me  and  can  not 

tell  3^oa  exactly,  for  1  do  not  know  without  reference  to  the  records. 
I  think  that  Mr.  Donovan,  who  made  these  surveys  and  examinations, 
can  give  you  exactly  what  the  depth  of  water  was  at  the  periods  you 
want  to  cover.    I  can  not  do  it  without  the  data. 

Mr.  Donovan.  I  can  not  do  it  from  memory. 

Q.  These  gentlemen  of  New  Orleans  claim  that  during  certain  por- 
tions of  the  year  vessels  drawing  over  23  feet  of  water  can  not  come 
up  or  go  down.  I  want  to  know  whether  that  is  so  or  not,  and  for  how 
long  a  period  that  condition  lasts. — A.  The  low -water  stage  of  the 
river  is  not  the  time  when  you  have  the  greatest  trouble;  it  is  when 
the  river  begins  to  fall  and  sand  waves  form  in  the  river.  It  is  the 
shoaling  up  of  the  river  that  causes  this  trouble;  it  is  not  at  the  low- 
water  stage  of  the  river;  it  is  during  the  intermediate  stage.  Here  is 
a  chart  that  shows  the  condition  of  the  river  when  there  was  a  defi- 
ciency in  Grand  Bayou  reach.  It  began  on  May  25, 1897,  and  lasted 
to  July  18, 1897.  Although  there  was  a  deficiency  in  this  channel,  the 
least  depth  in  this  channel,  when  reduced,  was  24.3.  We  would  have 
to  add  to  that  1.4  feet,  so  the  actual  navi^ble  depth  would  be  25.7. 

Q.  At  what  seasons t-^A.  That  was  May  25,  1897.  That  was  the 
high-water  season. 

Q.  What  I  want  to  find  out  as  briefly  as  possible  is  what  is  the  navi- 
gable channel  in  the  pass  at  its  lowest  stages  of  navigability  f — A.  As 
I  have  said,  during  low  river  w%  seldom,  if  ever,  have  deficiencies.  We 
have  a  deficiency  there  [referring  to  a  chart]  from  December  to  March, 
but  that  was  during  high-water  season.  From  January  12  to  April, 
that  is  a  high- water  season.  From  March  to  July  21,  high-water  sea- 
sou — deficiency. 

Q.  !Now,  look  here,  Msgor  Quinn A.  I  will  get  hold  of  it  after  a 

while.  I  want  to  show  that  there  has  been  no  deficiency  in  the  South 
Pass  during  low-water  season. 

Q.  I  am  not  asking  you  to  show  anything;  I  want  you  to  give  facts. — 
A.  There  was  26  feet  of  water  in  South  Pass  during  low-water  season. 

Q.  I  am  not  asking  you  to  show  any  particular  theory,  but  just  to 
give  me  facts. — A.  Well,  that  is  a  fact.  That  is  on  record.  I  think  I 
can  swear  to  that  without  any  doubt  at  all  that  during  the  high -water 
sea»sons  we  have  had  more  trouble  in  South  Pass  than  during  low- water 
seasons. 

Q.  Trouble  on  what  account!— A.  Trouble  with  vessels  running 
aground  in  shoal  water. 

y.  What  was  the  width  of  your  channel  then!— A.  We  have  had 
only  23  feet  in  the  channel  at  times. 

Q*  Well,  then,  why  can't  you  tell  me,  when  I  ask  you  what  the  lowest 
depth  is,  what  it  is! — A.  Well,  we  have  had  as  low  as  23  feet  in  the 
hannel,  but  I  can  not  state  the  time. 

Q.  For  what  length  of  time  has  that  stage  continued — a  23-foot 
navigable  channel!— A.  I  could  not  state  that  precisely  without 
referring  to  the  record. 

Q.  Oan  you  not  approximate  it! — A.  No,  I  would  not  attempt  to. 

Q.  Was  it  as  much  as  a  week  in  a  year! — A.  No,  I  could  not  say  that 
with  any  accuracy. 

Q.  Now,  M^or  Quinn,  if  we  were  to  come  here  strangers  to-day,  and 
ask  you  what  is  the  navigable  depth  of  this  pass,  from  the  head  of  the 
pass  out  into  the  deep  water  of  the  Gulf,  at  its  lowest  stages  of  navi- 
gability, what  would  you  say! — A.  I  should  say  there  was  a  depth  of 
2G  feet  throughout  the  pass  at  a  low  stage  of  the  river. 

Q.  Well,  I  mean  at  its  lowest  stages  of  navigability. — A.  You  mean 
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when  the  river  is  the  shoalest,  do  you  iiotf  The  river  is  the  shoalest 
in  the  highest  water. 

Q.  Well,  you  can  take  it  at  any  stage  you  please.  I  am  referring  to 
the  navigable  stage. — A.  Now  the  navigable  stage — we  have  had  only 
23  feet  of  water  I  think  at  times  in  navigable  stage.  I  think  that  is 
the  least  depth  of  water.  I  think  it  has  not  been  less  than  23  feet.  I 
do  not  recollect  any  case  where  it  was  less  than  20  feet  deep  at  any 
time. 

Q.  Twenty-three  feet  has  been  the  lowest! — A.  I  think  so. 

Q.  Has  that  been  for  only  a  few  instances  or  has  there  been  any  con- 
tinuance of  it? — A.  That  has  only  lasted  for  a  few  days,  three  or  four 
days,  probably. 

Q.  How  many  snch  days  did  you  have  in  1897,  where  you  only  had 
23  feet  of  navigable  water!— A.  I  did  not  say  that  we  had  only  23  teet 
in  1897.  I  said  their  have  been  times  when  we  only  had  23  feet,  but  I 
can  not  locate  the  date.  I  would  not  be  positive,  but  I  do  not  think 
that  that  23  feet  lasted  for  more  than  three  or  four  days;  that  is,  in  the 
pass  itself. 

Q.  Well,  I  mean  anywhere  from  the  head  of  the  pass  to  the  Gulf! — 
A.  It  has  never  been  so  little  as  23  feet  between  the  jetties.  We  have 
had  practically  2G  feet  without  fail  all  the  time  between  the  jetties. 

Q.  Now,  Major  Quinn,  I  will  tell  you  what  I  am  aiming  at,  and  you 
can  help  me  out  if  -you  want  to,  and  if  you  want  to  keep  on  quibbling, 
you  can  do  that.  I  am  trying  to  find  out  what  the  channel  is  at  its 
worst  stages,  for  a  ship  to  get  through  the  passes  to  the  ocean.  Are 
there  times  when  you  only  have  a  23- foot  channel! — A.  There  probably 
have  been  times  when  we  only  had  23  feet  of  water.  I  can  not  state 
how  long  that  would  be.  But  we  have  had  other  times,  a  good  many 
of  them  perhaps,  when  we  only  had  24  feet  of  water. 

Q.  About  how  many  days  in  each  year,  in  your  opinion,  have  you 
had  23  feet  of  water! — ^A.  Two  or  three  days,  I  think. 

Mr.  Gallinger.  Mr.  Chairman,  I  would  suggest  that  the  word 
<<  quibbling"  not  go  into  the  record.  I  do  not  think  the  witness  is 
quibbling. 

The  Witness  :  We  are  a  little  mixed  up  on  the  subject  of  when  these 
deficiencies  occurred.    At  low  water  we  do  not  have  the  deficiencies. 

Q.  I  am  not  aiming  at  that,  M$\jor  Quinn. — A.  You  asked  me  at  low 
water,  and  I  have  taken  you  exactly  as  you  state.  Now,  1  can  not 
give  the  time  when  that  23  feet  that  I  mentioned  existed. 

Q.  About  how  many  days  in  each  year! — A.  It  has  not  been  in  each 
year. 

Q.  Well,  how  many  years  have  you  had  it! — A.  I  do  not  imagine 
that  that  has  occurred  more  than  once  or  twice  in  the  last  nineteen 
years. 

Q.  In  what  years  did  it  occur! — ^A.  I  can  not  point  that  out. 

Q.  Did  it  occur  in  1897  or  1896! — A.  I  could  not  say  without  refer- 
ence to  the  records. 

Q.  Now,  you  have  stated  there  were  several  other  days  when  you 
have  only  had  a  24  foot  channel! — A.  Yes. 

Q.  Has  that  occurred  frequently! — A.  Yes;  that  has  occurred  more 
fre([uently^  perhaps.  We  had  a  long  failure  of  channel  that  covered 
forty-five  days,  beginning  May  25, 1897  [referring  to  a  map].  There 
does  not  seem  to  have  been  many  days  when  we  had  but  24  feet  actual 
depth  of  water,  irrespective  of  tide  or  anything  else.  At  the  time  the 
soundings  were  made  (that  is  the  way  you  want  to  get  at  it),  when  the 
boat  would  come  through  she  would  find  that  much  water! 
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Q.  Yes. — A.  There  are  very  few  days  when  we  had  less  than  24  feet, 
but  the  precise  number  I  can  not  state  because  I  have  an  imperfect 
record  with  me  and  I  can  not  speak  from  memory  in  regard  to  the  mat- 
ter. In  a  period  extending  over  forty  five  days  in  one  year  (that  I  liave 
a  record  of  here)  there  were  only  four  or  five  days  when  we  had  24  feet 
of  water  or  less.  That  is  one  record  that  I  can  give  you.  And  I  do 
not  suppose  there  have  been  times  when  we  had  less  than  tliat  for  a 
period  of  more  than  one,  two,  or  three  days  within  the  whole  nineteen 
years. 

Q.  Within  the  last  three  years  has  there  been  continuously  a  naviga- 
ble channel  of  26  feet  depth  from  the  head  of  the  pass  to  deep  water  in 
the  Gulf? — A.  Now  you  ask  me  a  question  that  involves  this  subject  of 
the  high  water  in  the  channel  again  [referring  to  a  paper].  This  gives 
simply  the  days  of  deficiency  of  the  legal  channel,  which  was  26  feet  at 
mean  high  water. 

Q.  Kow,  I  ask  you  a  plain  question.  I  will  repeat  it  again.  During 
the  last  three  years  have  you  had  continuously  a  navigable  stage  of 
water  of  26  feet  depth  in  the  South  Pass,  from  the  head  of  the  pass  to 
the  end  of  the  jetties,  or  to  the  deep-water  navigation  of  the  Gulf? — 
A.  We  had  a  deficiency  in  June 

Q.  Can  you  answer  that  question  by  yes  or  no? — A.  No;  lean  not.  I 
will  have  to  ask  you  to  excuse  me  from  answering  it  in  that  way.  I  will 
answer  it  the  best  I  can,  but  I  can  not  rely  on  memory  to  give  the  depths 
on  diflerent  days.  We  do  not  seem  to  get  together  on  this  matter  very 
well,  and  I  do  not  see'm  to  really  understand  what  you  want.  You  want 
to  get  the  days  that  we  had  a  depth  of  water  that  was  less  than  26  feet? 

Q.  I  am  not  after  the  days.  These  gentlemen  sa}^  that  they  have  not 
had  as  good  a  channel  as  they  ought  to  have  had  during  certain  seasons 
of  navigation.  Now,  I  am  trying  to  find  out  what  sort  of  a  channel 
they  have  had ;  and  I  ask  you,  as  the  engineer  officer  in  charge,  to  tell 
me. — A.  The  channel  has  not  been  straight,  and,  altbough  there  has 
been  a  channel  through  there  that  could  be  navigated,  which  might 
have  over  26  feet  of  water,  vessels  have  run  aground  in  consequence 
of  getting  out  of  this  channel.  Vessels  are  subject  to  accident.  That 
is  what  they  are  complaining  of  more  than  anything  else.  Now,  then, 
you  see  the  width  of  the  channel  is  involved  in  that  question. 

Q.  How  wide  is  this  channel  from  the  head  of  the  jetties  down?  I 
do  not  mean  the  bottom  of  it,  but  how  wide  is  it  on  an  average. — A. 
From  the  head  of  the  jetties  down  I  think  the  26-foot  channel  will 
average  about  150  feet.  It  is  more  than  that  sometimes,  but  that  is 
about  the  average. 

Q.  Could  this  channel  be  deepened  so  as  to  give  a  navigable  depth 
of  32  feet?— A.  I  think  it  can. 

Q.  In  what  way  would  you  do  it? — A.  We  would  have  to  make  exten- 
sive works  at  the  upper  end,  and  at  the  lower  end  to  confine  the  water; 
straighten  the  pass  in  certain  parts;  levee  the  pass  on  each  side  so  as 
to  contain  all  the  water  that  goes  into  it,  and  do  dredging  to  restore 
depths  where  it  is  now  shoal.  It  requires  a  great  deal  of  work.  I 
would  extend  the  jetty  system  at  both  ends,  up  the  rrver  and  down 
into  the  Gulf,  levee  the  channel  from  one  end  to  the  other  on  both 
sides,  dredge  out  the  pass,  and  straighten  it  as  far  as  possible,  so  as  to 
give  the  required  depth. 

Q.  And  in  that  way  you  think  you  could  maintain  a  channel  of  32 
feet  depth? — A.  Thirty- two  feet  at  low  water  of  the  Gulf. 

Q.  At  what  expense  could  that  be  done,  in  your  opinion? — A.  In  my 
opinion  it  would  cost  $3,000,000  to  perfect  it.    We  would  have  to  pur- 
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chase  land,  bnild  baildiugs  for  the  workmen,  otc.  That  would  cost 
$110,000.  We  would  have  to  have  two  dredges,  which  we  can  not  build 
for  less  than  $250,000.  We  would  have  to  have  scows  and  pile  drivers, 
which  would  cost  $50,000.  We  would  have  to  have  two  tugs,  which 
would  cost  $50,000.  To  that  we  would  have  to  add  a  contingency  of 
$46,000  (10  per  cent),  making  $506,000  for  the  plant.  During  the  first 
year  we  would  have  to  have  $500,000  to  expend  in  dredging.  The 
extension  of  the  jetties  at  the  Gulf  end  will  cost  $500,000.  The  levees 
will  cost  $32,000.  Sheet  piling  dam  at  head  of  pass  will  cost  $390,000. 
Contingency,  $72,000.  We  would  require  for  the  first  year  that  we 
commeiijee  work  down  there  $2,000,000.  For  rectification,  of  channel 
and  restoration  of  those  works  which  are  sabject  to  damage  of  material 
subsidence  after  the  first  year,  to  be  held  as  a  contingency  fand  for 
extraordinary  emergencies  in  maintenance  of  work  for  first  ten  years, 
$1,000,000.  We  want  that  so  that  we  can  draw  on  it  at  times  when  it 
becomes  necessary. 

Q.  For  maintenance! — A.  Not  for  maintenance  exactly.  One  million 
dollars  of  it  would  be  available  to  aid  our  sum  for  maintenance.  For 
maintenance  of  such  a  channel  we  would  require  at  least  $150,000  a 
year  in  addition  to  this.  We  say  $1,000,000,  because  we  may  meet  with 
accidents  and  things  of  that  kind  that  we  can  not  foresee.  We  want 
that  $1,000,000  as  a  reserve.  It  should  be  counted  in  as  a  part  of  the 
expenditure  of  the  first  two  years. 

Q.  That  is,  the  strict  first  cost  would  be  $2,000,000,  and  then  yon 
estimate  $1,000,000  for  contingencies! — ^A.  Yes;  for  a  contingent  fund. 

Q.  To  cover  accidents  ! — A.  To  cover  accidents  and  extended  improve- 
ments. 

Q.  That  would  make  a  32-foot  navigable  channel  how  wide  at  the 
bottom! — A.  Three  hundred  feet  wide  at  the  bottom. 

Q.  And  how  wide  at  the  top  ! — A.  It  would  be  660  feet  wide  at  the  top. 
It  would  be  32  feet  in  depth  at  mean  low  water  of  the  Gulf. 

Q.  Now,  afi  to  Southwest  Pass;  could  that  pass  be  improved! — A.  I 
think  it  can  not  be  improved  for  any  such  money.  I  was  very  much 
discouraged  with  the  result  we  got  to-day  from  the  soundings. 

Q.  What  did  we  find  to-day  from  the  time  we  entered  until  we  got 
to  deep  water! — A.  It  varied  from  40  to  60  feet. 

Q.  From  the  sill! — A.  Yes. 

Q.  What  is  the  average  width  of  that! — A.  A  quarter  of  a  mile;  at 
least  about  1,200  feet. 

Q.  One  thousand  two  hundred  feet  down  to  the  bar! — A.  Down  to 
the  bar. 

Q.  There  were  three  or  four  crevasses  at  the  head  of  the  bar,  were 
there  not! — A.  If  we  improve  that  pass,  it  would  be  necessary  to  apply 
about  the  same  methods  that  we  would  apply  in  the  improvement  of 
South  Pass.  It  would  require  some  work  at  the  head,  in  the  way  of 
training  walls  and  jetties,  and  jetties  at  the  sea  end  to  carry  the  water 
out  and  the  closing  of  all  of  these  crevasses  in  bet\yeen. 

Q.  It  would  not  require  such  an  extensive  system  of  training  dikes 
or  walls  at  the  head  of  the  pass  as  South  Pass  does,  would  it! — A.  No, 
it  would  not.  Well,  I  will  not  say  that  either,  because  we  only  have 
32  feet  above  South  Pass.  It  probably  would  require  as  extensive  a 
system  of  training  dikes  at  the  Lead  of  Southwest  Pass  as  we  have 
for  South  Pass,  and  I  think  it  likely  that  it  would  require  a  still  more 
extensive  system  of  training  dikes,  because  the  pass  is  longer,  and,  ia 
order  to  secure  the  necessary  scour  and  head  of  water,  we  might  have 
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to  extend  the  works  farther  up  the  river  than  we  do  in  the  case  of 
Sonth  Pass,  which  is  a  shorter  pasR. 

Q.  The  present  stage  of  water  in  Southwest  Pass  is  how  mucht 
What  percentage  is  it  of  the  total  discharge  of  the  river! — A.  Forty- 
five  per  cent  of  the  discharge  of  the  river  goes  into  Southwest  Pass,  7 
per  cent  into  South  Pass,  and  the  rest  into  Pass  a  Loutre. 

Q.  Now  there  was  to-day  something  like  30  to  32  feet  of  navigable 
water  at  the  shoalest  part  at  the  head  of  Southwest  Pass,  was  there 
not! — A.  Yes. 

Q.  It  would  require  a  very  little  effort  there  to  get  a  35-foot  channel, 
would  it  not! — A.  Well,  it  would  require  some  work,  of  course. 

Q.  What  is  the  length  of  the  cross  section  of  the  bar!  Now,  do  not 
misunderstand  me.  I  may  not  state  it  as  an  engineer  would.  I  mean 
from  the  deep  water  above  in  the  river  to  the  deep  water  in  the  Gulf; 
what  is  the  distance  across  the  bar  in  the  Southwest  Pass,  approxi- 
mately!— ^A.  About  a  mile  and  a  half. 

Q.  How  does  that  compare  in  length  with  the  distance  that  has  been 
jettied  at  the  South  Pass! — A.  We  have  only  had  about  1,500  feet  of 
jetty  at  the  head  of  South  Pass. 

Q.  I  am  not  speaking  of  the  head  of  it  now :  I  am  speaking  of  the 
other  end — the  outlet. — A.  The  bar  there  is  2J  miles  in  length,  and 
we  would  have  to  have  jetties  at  least  5  miles  long.  There  would  be 
1 0  miles  of  j  e tties. 

Q.  You  would  require  5  miles  on  each  side! — A.  Yes,  at  the  South 
west  Pass. 

Q.  Would  those  jetties  in  themselves  be  more  ex|>ensive  to  construct 
on  that  pass  than  they  were  or  would  have  been  oifthe  other! — A.  I  do 
not  think  so. 

Q.  The  character  of  the  work  would  be  substantially  of  the  same 
kind!— A.  Yes. 

Q.  The  difference  between  the  two,  then,  would  be  that  one  would 
require  more  mileage! — A.  Yes,  sir. 

Q.  More  material  and  more  work! — A.  Yes. 

Q.  But  would  not  that  be  compensated  for  to  some  extent  by  the  fact 
that  less  work  would  be  required  between  the  head  of  the  pass  and  the 
bar! — A.  In  the  first  place,  I  do  not  claim  that  there  would  be  less 
work  at  the  head  of  Southwest  Pass  than  at  South  Pass. 

Q.  Well,  now,  between  the  head  of  the  pass  and  the  bar  of  the  South- 
west Pass,  would  there  not  be  less  work! — A.  There  would  be  if  we 
can  maintain  those  depths  of  channel,  because  there  is  plenty  of 
water 

Q.  I  am  speaking  of  the  Southwest  Pass.  From  the  head  of  the 
pass  to  the  bar  at  the  mouth  of  that  pass,  aside  from  closing  a  few 
small  crevasses  and  building  levees,  you  would  require  no  other  im- 
provements, would  you! — A.  No;  no  dredging  of  any  kind. 

Q.  No  straightening  of  channel ! — A.  No. 

Q.  No  cutting  away  or  anything! — A.  No. 

Q.  So  there  would  be  that  much  in  favor  of  the  Southwest  P{.«8, 
would  there  not ! — A.  Yes. 

Q.  Now,  have  you  formed  any  opinion  as  to  what  it  would  cost  to 
make  a  navigable  channel  in  the  Southwest  Pass,  say,  1,200  feet  wide, 
with  an  average  depth  of  32  feet? — A.  No;  I  have  not  estimated  it  at 
all.    I  could  not  estimate  it. 

Q.  Would  it  cost  any  more  than  to  make  a  channel  in  the  South  Pass 
of  that  depth! — A.  I  am  not  positive  that  I  can  gain  that  depth  at 
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either  pass  by  any  system  that  you  may  undertake — 35  feet.  I  would 
not  guarantee  or  undertake  it. 

Q.  I  mean  32  feet. — A.  Oh.  Well,  I  am  doubtful  about  our  ability 
to  secure  at  the  mouth  of  Southwest  Pass  a  depth  of  32  feet  at  mean 
low  water  of  the  Gulf  by  any  arrangement  that  you  can  make. 

Q.  You  doubt  the  practicability  of  it! — A.  Yes. 

Q.  But  you  have  no  doubt  as  to  the  practicability  of  securing  that 
depth  of  channel  at  the  South  Pass! — A.  I  feel  confident  it  can  be 
secured  at  South  Pass. 

Q.  What  bearing  has  this  crevasse  at  Pass  a  Loutre  had  on  the  chan- 
nel in  the  South  Pass! — A.  The  pass  had  been  in  worse  condition  since 
the  crevasse  than  it  ever  was  before. 

Q.  The  original  maximum  flow  of  the  water  into  the  South  Pass  was 
11  per  cent  of  the  total,  was  it  not? — A.  Of  the  total  discharge  of  the 
river;  yes,  sir. 

Q.  And  it  is  now  7  per  cent! — A.  Yes,  sir. 

Q.  And  has  been  about  that  percentage  since  the  crevasse,  has  it 
not? — A.  Yes. 

Q.  Are  you  hopeful  of  having  that  crevasse  closed  soon! — A.  I  have 
hopes  of  closing  it  before  the  next  high  water. 

Q.  And  making  a  perfect  closure! — A.  Yes. 

Q.  Within  the  api)ropriation  made! — A.  Yes. 

Q.  If  J'ou  succeed  in  that,  you  think  it  will  help  the  navigability  of 
the  South  Pass,  do  you! — A.  I  think  it  will  restore  the  conditions  that 
we  had  before. 

Q.  Ought  Cubitt^Gap  to  be  closed  to  help  the  navigability  of  the 
river! — A.  That  will  undoubtedly  improve  the  navigability  by  giving 
deeper  water  at  the  head  of  the  pass. 

Q.  What  suggestions  have  you  to  make  in  addition  to  what  you  have 
already  said  with  reference  to  the  improvement  of  South  Pass  so  as  to 
make  a  good  32-foot  channel!  What  would  you  do  if  the  work  were 
placed  in  your  hands  and  you  had  sufficient  money  and  how  long  would 
it  take  you  to  do  the  work! — A.  It  would  require  at  least  one  year 
after  the  money  was  available  to  secure  the  necessary  plant.  We  would 
then  go  to  work  and  dredge,  and  so  on,  during  the  second  year,  and  we 
would  expect  to  gain  our  depth  of  water.  We  would  have  to  do  this 
under  the  complete  direction  of  the  Government.  I  do  not  think  it 
would  be  advisable  to  let  any  of  that  work  by  contract ;  it  should  be  car- 
ried on  by  day  labor  and  under  the  direct  control  of  the  officer  in  charge 
of  the  work.  That  would  put  the  control  of  the  pass  in  the  hands  of 
the  Government,  and  I  think  with  that  arrangement,  carrying  it  out 
in  that  manner,  we  could  make  that  pass  secure  and  preserve  the  navi- 
gability of  the  pass  for  a  number  of  years  to  come;  I  do  not  say 
permanently,  but  for  fifteen  years  anyway. 

Q.  You  think  the  Government  should  have  possession  .of  the  pass.— 
A.  The  Government  would  have  to  have  possession  of  the  jiass. 

Q.  And  if  it  had  possession  of  the  pass  and  you  had  ample  funds, 
within  what  time  do  you  think  you  could  secure  a  32-foot  channel!— 
A.  I  will  get  the  32-foot  channel  at  the  end  of  the  second  year  after  we 
get  our  money. 

Q.  Is  there  anything  further  that  occurs  to  you.  Major! — A.  I^othing 
excei)t  this :  I  speak  with  more  confidence  respecting  the  improvement 
of  South  Pass,  for  the  reason  that  I  am  acquainted  with  the  conditions 
of  South  Pass.  We  have  a  record  of  that  pass,  what  it  does  under 
different  conditions,  and  I  can  make  my  calculations  to  agree  with  the 
conditions,  and  am  not  trespassing  on  terre  incognita  at  all.     If  I  went 
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ny where  else  I  would  have  to  study  the  situation  very  carefully;  and 
J  is  possible  to  make  mistakes  iu  these  things,  because  it  does  uot  take 
mch  to  upset  your  calculations  where  you  have  such  tremendous  forces 
0  deal  with. 

Q.  If  you  could  secure  in  the  Southwest  Pass  a  navigable  channel 
2  feet  deep  at  practically  the  same  expense  as  you  could  secure  a 
hannel  of  that  depth  in  South  Pass,  would  it  not  be  preferable  to 
uprove  the  Southwest  Pass  on  account  of  its  greater  width! — A. 
Jndoubtedly. 

Q.  And  if  it  should  turn  out  after  examination  that  the  work  of  get- 
in^  such  a  channel  in  the  Southwest  Pass  as  1  have  indicated  could 
e  done  practically  for  the  same  amount  as  in  the  South  Pass,  would 
snot  be  preferable  to  make  it  in  the  Southwest  Pass! — A.  I  think 
ndoubtedly  so. 

Examined  by  Mr.  Gallinger  : 

Q.  Major  Quinn,  as  this  is  a  subject  of  the  greatest  possible  magni- 
ade,  involving  great  interests  to  the  commerce  of  tlje  country,  do  y(  a 
ot  think  it  would  be  the  part  of  wisdom  for  the  Government  to  have 

tliorough  and  complete  investigation  made  of  all  these  passes  before 
xpeuding  millions  of  dollars  either  in  improving  the  South  Pass  or  in 
ttempting  to  open  up  the  Southwest  Pass? — A.  It  would  certainly  be 
rudent  to  examine  all  the  conditions  connected  with  the  problem,  and 
articularly  in  the  case  of  the  Southwest  Pass,  because  we  have  not 
lie  data  at  hand  by  which  to  form  any  definite  plan  for  the  improve- 
lent  of  that  pass  or  what  we  can  do  with  it.  We  have  got  to  make 
ivestigations  in  regard  to  Southwest  Pass  to  get  that  information  or 
nowledge.    We  have  not  such  data  at  hand. 

Q.  Major,  how  long  do  you  think  it  would  take  the  Government  to 
lake  such  a  thorough  and  complete  investigation  of  all  these  outlets 
-*  would  enable  the  engineers  to  give  a  reasonably  definite  opinion  as 
>  what  would  be  the  wise  thing  to  do? — A.  A  year,  I  think,  would  be 
mply  sufficient  to  secure  that  information. 

Q.  And  I  understand  you  to  agree  to  the  proposition  that  you  think 
:  would  be  the  part  of  wisdom  for  the  Government  to  proceed  in  that 
^ay  rather  than  to  indulge  in  what  might  be  called  a  further  exped- 
ient f — A.  Yes. 

Examined  by  Mr.  Vest: 

Q.  What  was  the  depth  of  water  in  that  South  Pass  prior  to  the 
onstruction  of  these  jetties? — A.  About  9  feet  at  the  foot  and  at  the 
ead  of  the  pass  about  4  feet. 

Q.  So  there  has  been  an  increase  by  reason  of  the  jetty  work  of  about 
5  feet? — A.  Yes. 

Q.  You  regard  the  jetty  system  as  a  correct  one,  do  you  not? — A. 
ou  can  secure  your  depth  of  water.  The  only  question  that  we  con- 
ider  as  being  an  irapro])er  one  is  the  considering  of  this  method  as  a 
ermanent  and  economical  system.  In  the  course  of  time  it  will  reach 
Lich  a  stage  that  we  can  go  no  farther  with  it  and  will  have  to  aban- 
on  it.  It  will  reach  such  a  length  in  the  course  of  time,  from  the 
ei)Osit  in  front  of  the  jetties,  that  you  will  not  be  able  to  go  any  fiir- 
acr;  you  will  not  be  able  to  get  a  sufficient  head  of  water  to  maintain 
our  channel,  and  you  will  have  to  give  it  up.  And  the  prolongation 
f  the  pass  by  the  natural  deposit  iu  front  of  it  is  a  very  serious  obsta- 
le  in  the  way  of  guaranteeing  the  length  of  this  i>ass  for  any  definite 
me. 

Q.  Then  you  do  not  consider  it  successful? — A.  No;  I  think  there 
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are  other  methods  that  you  can  have  precisely  under  your  control  and 
that  you  can  guarantee  for  an  indefinite  length  of  time;  that  you  can 
improve  to  any  extent  that  you  wish  in  a  very  economical  way  after 
the  thing  has  first  been  produced.  In  the  first  place,  you  have  con- 
ditions to  contend  with  in  this  river  that  are  entirely  beyond  your 
control.    You  can  not  tell  what  they  will  be. 

Until  the  flood  of  1897  they  never  had  19  feet  of  water  at  New 
Orleans.  In  the  early  days  the  levees  were  only  4  or  5  feet  high, 
but  they  have  been  increased  in  height  all  the  time,  and  these  condi- 
tions enormously  increase  the  current,  and  so  on,  so  the  river  brings 
down  different  material.  When  Mr.  Eads  took  his  contract,  the  char- 
acter of  the  material  that  was  carried  by  the  river  appears  to  have  been 
lightvcr  than  it  has  been  of  recent  years.  I  can  only  explain  that  on 
the  ground  that  the  enforced  current  in  the  river,  due  to  the  building 
of  the  levees,  has  caused  the  current  to  transport  this  sand  along  the 
bottom  in  greater  quantities  than  before,  and  that  is  the  material  that 
causes  all  the  trouble  in  our  past — the  heavier  volume  of  sand. 

Q.  Major  Quinn  (I  do  not  know;  I  have  read  it  in  the  papeio),  have 
you  not  persistently,  for  some  time  past,  advocated  the  building  of 
canals? — A.  I  have  no  such  project. 

Q.  Never  had  any  such  project! — A.  When  x>eople  come  to  me  and 
ask  me  what  I  think  is  best  to  be  done,  I  say  that  an  engineer  officer 
always  selects  what  he  is  certain  he  can  do  and  what  he  can  do  in  the 
easiest  manner. 

Q.  Well,  have  you  never  expressed  the  opinion  that  a  canal  would 
be  better? — A.  I  have  no  question  that  a  canal  could  be  built  which 
you  could  control  perfectly  and  which  you  could  construct  in  such  a 
way  that  it  would  be  absolutely  permanent. 

Q.  Have  you  not  publicly  advocated  the  building  of  canals  instead 
of  the  jetties? — A.  No;  I  have  not  advocated  it.  I  have  no  interest  in 
this  thing.  I  have  only  spoken  of  it  as  my  opinion  that  that  was  the 
best  solution  of  the  problem — to  get  rid  of  the  Mississippi  Bi  ver  entirely. 

Q.  That  is  what  I  asked — if  you  do  not  think  that  that  is  the  proper 
solution  of  the  question — to  build  a  canal  ibstead  of  the  jetties? — A.  I 
still  think  that  that  is  the  solution  of  the  problem. 

Q.  That  is  what  I  asked  you — if  you  had  not  so  stated? — A.  And 
say  so  now.  I  think  it  is.  But  you  asked  me  if  I  advocated  it  I 
have  not  advocated  anything. 

Q.  I  asked  you  if  you  had  not  expressed  an  opinion? — ^A.  Yes;  I  have 
expressed  an  opinion. 

Q.  As  a  matter  of  course  you  would  advocate  what  you  believed  to  be 
right.  Have  you  not  stated  publicly  in  interviews,  and  has  it  not  been 
printed  in  the  public  press,  that  you  regard  the  whole  jetty  system  as 
a  failure? — A.  Certainly  I  do;  I  consider  it  a  failure  as  a  permanent 
structure.  I  do  not  consider  it  a  failure  as  a  means  of  giving  temx>orary 
relief;  I  think  it  is  a  success  in  that  view. 

Q.  You  do  not  look  on  it  as  permanent  at  all? — A.  I  do  not  look  on 
it  as  permanent. 

Q.  We  have  had  the  system  only  twenty  years,  and  have  got  an 
increase  of  15  feet  in  tlie  water.  That  is  quite  a  step  in  the  way  to 
success,  is  it  not? — A.  No;  I  think  a  thing  ought  to  stand  for  a  hun- 
dred years  without  failure. 

Q.  Well,  it  has  not  yet  disappeared? — A.  It  will  shortly.  It  is  dis- 
appearing pretty  fast. 

Mr.  Vest.  I  hope  your  prophecy  will  not  come  true. 

The  Witness.  Well,  it  will  come  true. 


y' 
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Examined  by  Mr.  Berry  : 

Q.  You  speak  of  a  canal.  From  where  and  to  what  point  could  it 
be  built! — A.  It  does  not  make  much  difference  where  you  go  with 
your  canal.  There  is  a  man  who  is  classified  as  a  crapk  in  New  Orleans, 
and  in  1S75  he  had  a  project  for  a  canal  from  Barataria  right  up  to  the 
river,  and  that  is  only  50  miles  in  a  straight  line.  It  seems  to  me  that 
that  project  has  merit. 

Q.  From  Barataria  Bay  to  New  Orleans! — ^A.  Yes. 

Examined  by  Mr.  Gallinger  : 

Q.  It  is  50  miles,  then,  from  New  Orleans  to  the  open  sea  at  that 
point!-^A.  Yes.  Now,  I  have  no  project  to  advance;  but  suppose  we 
adopt  his  project.  If  we  brought  that  canal  to  New  Orleans  and  con- 
nected the  canal  with  the  river  by  a  lock  of  suitable  dimensions  to  pass 
the  shipping — you  can  make  it  1,000  feet  long  if  you  want  to,  100  feet 
wide,  and  40  feet  deep 

Mr.  Berry.  Then  how  far  would  you  have  to  go  from  the  mouth  of 
the  canal  out  into  the  Gulf  to  get  permanent  deep  water! 

The  Witness.  We  would  have  to  build  jetties  there,  not  over  3  miles 
long. 

Mr.  Berry.  Out  into  the  Gulf! 

The  Witness.  Yes. 

Q.  Has  any  estimate  been  made  by  anybody  as  to  the  probable  cost 
of  such  a  canal! — ^A.  This  man  made  an  estimate  of  $5,000,000,000; 
but  that  is  absurd. 

Q.  Have  you,  as  an  engineer  officer,  or  has  anyone  connected  with  the 
Government  made  an  estimate  of  its  cost! — A.  No;  I  never  thought  it 
worth  while.  This  system  has  been  adopted,  and  I  thought  it  was  our 
duty  to  try  and  maintain  it. 

Q.  Are  you  prepared  to  give  an  opinion  as  to  the  probable  approxi- 
mate cost! — A.  I  imagine  it  would  cost  $20,000,000.  I  should  say  that 
as  a  rough  guess. 

Examined  by  Mr.  Oaffery: 

Q.  Major,  I  understood  you  to  say  that  it  is  only  a  question  of  time 
when  the  jetties  at  the  mouth  of  the  river  will  fail  to  give  adequate 
water! — A.  Yes. 

Q.  And  that  the  jetty  system  has  no  permanent  life! — A.  No  per- 
manent life. 

Q.  Did  I  understand  you  correctly! — A.  Yes,  sir. 

Q.  Will  you  please  give  me  the  reason  upon  which  you  base  that 
statement! — A.  The  continual  extension  of  the  jetties  lengthens  the 
pass.  In  order  that  you  can  guarantee  that  the  material  that  is  brought 
into  that  pass  will  be  carried  out,  you  have  got  to  have  a  constant  cur- 
rent. You  can  not  maintain  a  constant  current  in  that  pass  if  you  are 
(continually  lengthening  the  pass,  because  you  are  all  the  time  reducing 
tlie  slope  or  fall  of  the  pass  throughout  its  length. 

Q.  Then  I  understand  you  to  mean  that  the  jetties  will  carry  out  and 
fleposit  at  the  sea  end  of  the  jetties  the  silt  of  the  river  so  as  to  form 
an  embankment  that  will  impede  the  velocity  of  the  current  from  the 
jetties! — A.  Yes,  and  eventually  close  the  pass. 

Q.  Has  that  occurred  at  tbe  end  of  the  present  jetties  in  South 
Pass! — A.  There  has  been  a  building  up  of  the  bar  in  front  of  the 
jetties  going  on  for  the  last  nineteen  years.  We  have  a  filling  in,  in 
places,  of  20  feet  right  in  front  of  the  jetties.  That  process  i^  going  on 
all  the  time. 

Q.  Please  state  the  extent  of  this  filling  up  of  the  Gulf  at  the  sea  end 
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of  the  jetties. — A.  At  a  point  where  we  have  30  feet  of  water  to-day, 
at  the  time  the  jetties  were  finished  there  was  40  feet  of  water.  There 
has  beea  a  10-foot  fill  right  there,  within  2,500  feet  of  the  end  of  the 
jetties.  Beyond  that  there  has  been  20  feet.  The  average  fill  over  the 
whole  area  in  front  of  the  jetty  has  been  as  much  as  14  feet. 

Q.  The  average  fill! — A.  Yes,  sir;  in  nineteen  years.  There  has  been 
carried  out  there  in  the  nineteen  years  and  deposited  on  this  area,  which 
is  a  mile  and  a  quarter  in  extent,  the  enormous  amount  of  19,000,000 
cubic  yards.  A  million  yards  of  material  is  carried  out  each  year  by 
South  Pass  and  deposited  right  in  front  of  the  jetty,  and  within  a  limit 
of  one  mile  from  the  end  of  the  jetty.  That  includes  all  the  incidental 
circumstances  of  low  river  and  storms  which  have  carried  awaj^  a  great 
deal  of  this  deposit  at  times. 

Q.  And  it  is  upon  that  ground  only  that  yon  base  the  opinion  that 
the  life  of  a  jetty  is  temporary  and  not  permanent  f — A.  Yes ;  the  exten- 
sion of  this  bar  renders  it  necessary,  in  order  that  you  may  maintain  a 
channel  through  it,  that  you  keep  extending  your  jetties,  and  in  time 
the  extension  of  these  jetties  will  go  so  far  that  the  current  will  not  be 
able  to  maintain  the  channel  through  the  jetties  and  the  thing  will 
close  up. 

Examined  by  Mr.  Berry: 

« 

Q.  Major,  would  there  be  the  same  deposit  through  the  canal  that 
you  speak  of  as  there  would  be  through  the  river  f — A.  There  would 
be  no  deposit  by  the  canal.    You  can  keep  everything  out  of  it 

Q.  Because  you  can  make  the  slope  greater^ — A.  It  is  not  necessary 
to  have  any  slope  in  your  canal,  because  you  have  no  sediment  coming 
into  the  canal.  The  lock  at  the  head  of  the  canal  would  keep  the  sedi- 
ment out,  with  the  exception  of  a  very  little  that  would  come  in  with 
vessels. 

Q.  Your  idea  is  that  the  sediment  can  be  kept  out  of  the  canal 
entirely? — A.  Yes;  such  a  canal  could  be  maintained  just  the  same  as 
any  other  canal. 

Examined  by  Mr.  Oaffery: 

Q.  Have  there  been  any  jetties  constructed  on  this  coast,  say  in  Texas, 
where  the  water  has  been  devoid  of  silt,  that  goes  to  prove  your  state- 
ment!— A.  Well,  where  we  have  no  silt  the  jetties,  by  preventing  the 
currents  along  the  coast  from  carrying  material  into  the  channel,  will 
guarantee  a  channel  there  for  a  very  great  length  of  time.  Of  course 
there  will  come  a  time  when  the  silt  that  drifts  along  the  channel  will 
build  out  and  begin  to  pour  around  the  ends  of  the  jetties,  and  then  we 
will  have  bars  form  at  the  end  of  the  jetties.  But  there  is  no  jetty  sys- 
tem, where  the  water  passing  through  the  jetties  carries  the  sand  or  silt, 
that  can  be  maintained  iiermanently.  The  bar  will  keep  building  up 
until  you  reach  a  time  when  you  can  go  no  farther.  But  in  the  case  of 
a  channel  that  bears  no  silt,  you  can  extend  the  jetties  without  danger 
of  liaving  the  channel  in  between  the  jetties  fill  up.  The  extension  iu 
such  a  case  might  be  indefinite. 

Q.  Now,  Major,  I  want  to  ask  you  whether  a  powerful  dredge  boat 
by  dredging  at  the  end  of  the  jetties  in  South  Pass  would  not  remove 
all  that  difliculty  and  remove  the  silt  that  you  say  is  being  deposited 
and  (^becking  the  flow  of  the  water  through  the  jetties  at  a  compara- 
tively small  cost? — A.  Our  modern  dredges  would  handle  a  great  deal 
of  material,  but  the  reason  why  the  jetties  were  constructed  was  because 
dredging  had  failed  to  maintain  the  channel — any  kind  of  a  channel, 
20.foot  channel — across  the  bar.    You  would  have  to  have  jetties  to  keep 
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the  storms  from  filling  up  your  channel.  You  might  dredge  a  channel 
across  a  bar,  and  if  it  is  unprotected  the  storms,  and  the  currents 
which  these  storms  produce,  will  carry  the  material  from  either  side 
into  your  channel  and  fill  it  up;  and  you  can  not  work  when  you  have 
a  storm,  and  that  is  just  the  time  when  vessels  want  deep  water. 

Q.  I  understand  you  to  say  that  there  have  been  19,000,000  cubic 
yards  of  silt  or  what  not  deposited  at  the  end  of  the  South  Pass  jetty 
in  10  years! — A.  Yes. 

Q.  If  that  silt  were  taken  away  by  dredges,  how  could  storms  fill  up 
the  channel  at  the  end  of  the  jetties  when  there  was  no  silt  to  be  car- 
ried inf — A.  May bci  they  would  not  if  you  could  remove  what  jvccumu- 
lates — a  million  cubic  yards  a  year.  But  that  deposit  is  only  over  an 
area  of  a  mile  from  the  jetty,  and  it  is  9,000  feet  to  the  i)oint  where  this 
deposit  ends,  and  we  might  have  nearly  double  that  amount  to  deal 
with,  because  if  we  confined  our  dredging  operations  to  this  fan-shaped 
area  it  would  not  be  long  before  we  would  have  an  outside  area  that 
would  be  just  as  shoal,  so  there  might  be  a  time  when  you  would  have 
2,000,000  cubic  yards  and  there  might  be  times  when  you  would  not 
have  but  500,000  cubic  yards  to  deal  with.  A  very  low  water  season 
would  not  bring  down  much  silt.  But  these  dredging  operations  are 
not  instantaneous  operations;  they  take  time;  and  there  are  conditions 
of  the  sea  when  you  can  not  work  your  dredge  and  when  your  work 
would  be  greatly  damaged  by  storms.     It  is  not  a  certain  method. 

Q.  Major,  did  I  understand  you  to  say  that  ships  going  in  and  com- 
ing out  of  this  South  Pass  frequently  stuck? — A.  Because  they  get 
out  of  the  channel.  That  is  due  to  the  direction  in  which  the  water 
issues  from  the  jetties.  The  continued  action  of  the  current  in  the 
pass  has  a  tendency  to  drive  the  material  over  to  the  west.  It  accumu- 
lates on  the  west  of  the  pass,  and  tends  to  throw  the  current  more  into 
the  direction  of  the 

Mr.  Berry.  Is  the  sticking  of  these  ships  sometimes  due  to  the 
fault  of  the  pilots? 

The  Witness.  They  always  say  that.  But  there  are  accidental  cir- 
cumstances. A  pilot  may  fail  in  his  judgment  as  to  how  he  shall  steer 
the  vessel.  He  carries  her  on,  and  the  current  strikes  the  vessel  at  an 
angle  and  sheers  her  off  and  he  mis(;alculates  the  power  that  he  has  to 
bring  that  vessel  up  to  where  she  should  go,  and  of  course  she  goes 
aground.  It  is  simply  an  error  of  judgment  in  most  cases.  In  view  of 
the  fact  that  these  currents  strike  this  vessel  at  an  angle,  with  the 
greatest  care  that  might  be  exercised  in  some  cases  the  pilot  is  not  able 
to  judge  precisely  what  he  is  able  to  do,  and  lands  his  vessel  on  the 
west  side. 

Mr.  Oaffery.  Major,  where  do  these  ships  mostly  stick — in  the  pass  ? 

The  Witness.  In  the  pass.  We  have  had  some  vessels  aground 
between  the  jetties,  right  near  the  outer  end  of  the  jetties,  inside,  but 
they  have  taken  a  sheer  somehow  or  other  and  run  out  of  the  channel. 
There  does  not  seem  to  be  any  real  reason  why  they  ^o  aground  there. 
We  can  not  explain  it  exactly,  but  they  do  go  aground. 

Mr.  Berry.  Is  it  not  because  the  channel  is  too  narrow?  Is  not 
that  the  main  reason,  instead  of  its  being  on  account  of  the  fault  of  the 
pilot? 

A.  Oh,  I  don't  know.  They  go  aground  in  Lake  Michigan.  If  the 
channel  is  navigable  for  vessels  passing  each  other,  or  passing  in  the 
center  of  the  channel,  why  should  the  ship  get  out  of  the  center  of 
the  channel  if  there  is  plenty  of  water  in  it?  There  is  no  reason  that 
you  could  assign  why  that  should  occur,  unless  some  accident  occurs 
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to  the  steering  device  or  something  of  that  kind,  and  then  the  ship 
goes  aground  on  the  side  of  the  channel.  Bat  the  conditions  of  the 
channel  have  nothing  to  do  with  that. 

Examined  by  Mr.  Oapfbry: 

Q.  Suppose  you  had  a  very  crooked  channel,  with  short  turns,  and  a 
long  ship? — A.  Then  navigation  is  imperiled,  for  the  reason  that  it  is 
difficult  to  steer  those  very  long  ships,  and  the  danger  of  their  going 
aground  in  making  turns  is  much  greater.  The  channel  should  be  as 
straight  as  a  string  to  give  perfect  conditions  of  navigability. 

Q.  The  channel  in  South  Pass  is  crooked,  is  itf — A.  Quite  crooked, 

Q.  Do  these  ships  stick  where  the  crooks  are? — A.  Where  they  are 
changing  from  .one  place  to  another  is  where  they  generally  run 
aground. 

Q.  You  have  stated  that  these  jetties  at  the  end  of  South  Pass  have 
to  be  extended  farther  into  the  Gulf? — A.  Yes,  sir. 

(J.  How  much  farther? — A.  They  should  be  extended  within  the  next 
ten  years  a  distance  of  2,500  feet. 

Q.  That  would  be  5,000  feet  of  jetties?— A.  Yes. 

Examined  by  Mr.  Berry  : 

Q.  Do  I  understand  you  to  say  that  with  $3,000,000  a  channel  32 
feet  in  depth  at  mean  low  water  could  be  maintained  from  the  head  of 
the  pass  out  into  the  deep  water  in  the  Gulf? — ^A.  No;  I  would  need 
$150,000  in  addition  to  that  for  maintenance.  I  can  secure  such  a 
channel  with  $3,000,000. 

Q.  Would  that  32-foot  channel  carry  a  vessel  drawing  30  feet  of  water 
from  the  head  of  the  pass  out  into  the  deep  water  of  the  Gulf? — A 
Certainly. 

Mr.  Gallinger.  And  you  want  $150,000  annually  to  maintain  it! 

The  Witness.  Yes,  sir^  because  the  increased  depth  and  the  in- 
creased length  of  our  jetties  and  so  on  will  necessitate  an  expenditure 
of  money  of  fully  that  much. 

Examined  by  Mr.  Gappery  : 

Q.  What  effect  have  the  jetties  had  uxK)n  the  water  in  the  pass  as  to 
depth?  Have  the  jetties  shoaled  or  deepened  the  water  in  the  pass?— 
A.  There  has  been  a  shoaling  of  the  pass  in  the  deep-water  portions. 
The  tendency  of  the  jetties,  and  the  very  action  on  which  they  are 
based,  is  to  equalize  the  cross  section  and  flow  of  water  in  the  pass 
itself.  Now  you  have  to  contract  the  channel  at  the  sea  end  in  order 
to  secure  your  proper  depth.  When  you  do  that  you  oppose  a  resist- 
ance. You  may  say  if  you  wish  that  the  resistance  is  due  to  the  pro- 
longation of  the  point  of  discharge,  but  it  is  simply  necessary  to  say 
you  oppose  a  resistance.  That  resistance  is  felt  throughout  the  whole 
length  of  the  pass.  Now,  in  order  to  equalize  its  flow  of  water,  it  has  a 
tendency  to  equalize  its  discharge  all  the  way  through  the  pass.  That 
has  been  the  experience  in  South  Pass. 

Q.  How  much  has  it  shoaled  in  South  Pass? — A.  There  has  been  an 
extreme  shoaling  in  one  place  of  30  feet.  There  has  been  a  shoaling  io 
considerable  portions  of  20  feet  and  10  feet. 

Q.  That  shoaling  has  been  simply  the  filling  up  of  deep  holes  in  the 
pass,  has  it  not? — A.  Yes. 

Q.  It  has  not  materially  affected  the  navigation  of  that  pass? — No; 
it  has  not  afi'ected  the  navigation  at  all.  If  we  made  the  pass  of  uni- 
form depth,  width,  and  slope,  we  would  have  an  ideal  pass,  and  the 
pass  tries  to  bring  about  that  condition. 


MISSISSIPPI   RIVER   FLOODS.  459 

Q.  You  say,  then,  that  the  pasH  would  accommodate  itself  to  the  jet- 
ties ! — A.  Would  accommodate  itself  to  the  jetties. 

Q.  You  could  easily  secure  32  feet  of  water  in  the  pass,  if  the  pass 
were  already  of  thht  depth! — A.  Yes,  if  it  were  already  of  that  depth. 

Q.  Now,  it  happens  that  Southwest  Pass  is  much  deeper  than  30 
feet. — A.  The  chances  are  that  if  you  put  jetties  at  the  mouth  of  that 
pass,  which  will  secure  and  maintain  a  depth  of  32  feet,  you  may  expect 
that  much  of  that  deep  water  in  the  Southwest  Pass  will  disappear.  It 
will  shoal  up  until  you  have  32  feet  and  probably  less  in  places.  That 
has  been  the  experience  in  South  Pass. 

Q.  Would  the  same  result  happen  as  to  the  deposit  of  silt  at  the  sea 
end  of  the  jetties  in  Southwest  Pass,  if  they  were  constructed,  as  has 
occurred  in  South  Pass? — A.  We  would  have  a  more  rapid  exten- 
sion of  the  bar  at  Southwest  Pass  than  we  have  at  South  l^ass.  In 
the  first  place,  the  discharge  would  be  greater.  It  would  carr}'^  more 
sediment,  and  as  this  sediment  forms  thd  bar,  of  course  that  would  be 
one  reason  for  the  rapid  growth  of  the  bar.  The  second  reason  is  that 
the  currents  at  Southwest  Pass  are  not  of  such  strength  as  to  sweep 
the  material  away  from  in  front  of  the  jetties,  as  occurs  to  some  extent 
at  South  Pass. 

Q.  You  say  there  is  a  difference  in  the  currents  at  the  ends  of  the 
jetties? — ^A.  Yes,  sir. 

Q.  At  the  end  of  the  bar  at  Southwest  Pass  and  at  the  end  of  the 
bar  at  South  Pass? — A.  Yes,  sir.  The  currents  which  sweep  the 
material  that  is  brought  out  by  the  pass  at  South  Pass  and  sweep  it 
away  to  the  westward  have  not  sufficient  strength  at  Southwest  Pass 
to  sweep  this  away  in  front  of  the  pass,  and  it  is  deposited  more  nearly 
in  the  direction  of  the  axis  of  the  pass.  Therefore  the  bar  has  built  up 
much  more  rapidly  at  Southwest  Pass  than  at  South  Pass — that  is  to 
say,  South  Pass  is  more  favorably  located  for  the  maintenance  of  the 
entrance  than  Southwest  Pass,  irrespective  of  the  amount  of  material 
that  is  brought  down. 

Examined  by  Mr.  Vest  : 

Q.  Whichever  of  these  passes  is  adopted,  ought  the  others  to  be 
closed?  For  instance,  to  close  Southwest  Pass  and  Pass  a  Loutre,  how 
would  that  affect  South  Pass? — A.  Well,  there  would  be  hell  to  pay  in 
South  Pass  if  you  did  that,  I  will  assure  you.  You  would  have  those 
jetties  going  out  with  a  rush. 

Q.  You  mean,  then,  when  you  say  hell  would  be  to  pay,  that  it  would 
not  help  South  Pass? — A.  ISo;  it  would  destroy  it. 

Q.  Why?  Because  it  would  put  so  much  water  into  it? — A.  It  would 
tear  all  your  training  dikes  and  everything  out,  and  you  would  have  to 
go  to  work  andreimprove  the  whole  thing. 

Q.  How  would  it  affect  Southwest  Pass  if  South  Pass  were  closed! — 
A.  It  would  not  make  so  much  difference,  because  South  Pass  has  a  less 
discharge. 

Q.  Do  you  not  think  that  Pass  a  Loutre  ought  to  be  closed  (without 
touching  Southwest  Pass),  for  instance? — A.  We  do  not  want  more 
water  to  deal  with  than  we  can  help.  If  we  have  sufficient  water  to 
accomplish  the  desired  result,  every  ounce  of  water  that  we  have  out- 
side of  that  is  a  detriment. 

Q.  You  think,  then,  that  you  have  got  enough  water  there  without 
closing  either  of  these  other  passes? — A.  Southwest  Pass! 

Q.  At  South  Pass,  where  the  works  are  now. — A.  Yes,  without 
closing.  I  do  not  say  that  we  have  plenty  of  water.  That  is  not  your 
idea,  I  guess.    We  would  like  to  have  more  water. 
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Q.  But  your  idea,  as  an  engineer,  is  that  you  ought  not  to  close  Pass 
a  Loutrel — A.  I  do  not  think  it  would  be  necessary  to  do  that.  We 
can  get  a  sufficient  head  of  water  at  South  Pass  by  extending  the 
works  up  the  river — provide  all  the  water  we  want  for  the  carrying  on 
of  this  object  without  closing  any  of  the  passes. 

Examined  by  Mr.  Caffery: 

Q.  Well,  is  it  necessary  to  close  that  crevasse  in  Pass  a  Loutre! — A. 
Well,  that  will  raise  the  head  of  water 

Q.  That  will  raise  it  sufficiently  without  turning  the  whole  pass 
down? — A.  Yes.  It  will  simply  restore  the  conditions  that  existed 
before  the  crevasse. 

Q.  Major,  I  will  ask  your  opinion  as  to  whether  the  present  jetties  at 
South  Pass  will  last  much  longer;  and  if  they  will,  how  long! — A.  I 
think  if  we  have  good  luck  that  we  can  hold  them  for  twenty-five  years 
longer  at  32  feet. 

Q.  The  jetties  that  are  there! — A.  Oh,  the  jetties  that  are  there  t 

Q.  Yes,  sir. — A.  I  do  not  guarantee  those  for  any  length  of  time.  I 
believe  in  ten  years  we  will  see  the  end  of  them. 

Q.  What  could  they  be  duplicated  for! — A.  I  do  not  know  what 
they  cost  originally. 

Q.  I  did  not  ask  you  what  they  cost  originally!  What  could  they  be 
duplicated  for  now? — A.  I  do  not  think  they  would  cost  more  than 
$20  a  running  foot. 

Q.  Would  you,  in  extending  these  jetties,  use  the  same  material  as 
was  employed  by  Mr.  Eads  in  the  original  construction? — A.  Not 
necessarily.  I  do  not  think  that  that  is  the  acme  of  construction  for 
that  kind  of  work. 

Q.  What  would  you  use?— A.  I  would  probably  use  something  of 
much  more  permanent  character. 

Q.  I  want  to  know  whether  the  South  Pass  could  be  widened  to  this 
width  without  endangering  the  bank — causing  it  to  cave  or  crevasses 
to  form — South  Pass. — A.  That  is,  make  the  South  Pass  32  feet  wide 
and  600  feet  at  the  bottom? 

Q.  Yes. — A.  I  do  not  think  we  could  a<icomplish  that  with  safety;  no, 
sir:  We  could  make  it  300  feet  wide  with  safety,  and  we  might  even 
then  have  to  widen  the  pass  slightly  in  order  to  get  a  slope  that  would 
stand  for  the  banks.  You  see  we  would  have  to  make  it  about  1,200 
feet  wide. 

Q.  Does  not  Southwest  Pass  offer  opportunity  or  facility  for  making 
a  channel  32  feet  deep  and  a  thousand  feet  wide? — A.  No;  I  do  not 
think  we  could  make  it  a  thousand  feet.  It  is  only  1,200  feet  wide,  aud 
I  do  not  think  we  could  enlarge  the  channel  at  the  bottom  so  as  to 
make  the  deep  water  1,200  feet. 

Q.  Well,  it  is  a  mere  guess  to  say  it  is  only  1,200  feet,  is  it  not!— 
A.  Yes. 

(^>.  It  looks  like  it. — A.  It  looks  like  it;  yes.  It  is  about  a  quarter  of 
a  mile;  that  is  about  the  average.     It  is  wider  in  places. 

Q.  Well,  what  widtli  of  channel  could  you  safely  make  in  Southwest 
Pass? — A.  I  could  make  it  600  feet  wide. 

Q.  And  300  feet  in  South  Pass?— A.  Yes. 

Q.  Do  you  think  a  300-foot  channel  in  South  Pass  will  accommodate 
the  commerce  that  now  goes  through  the  river? — A.  I  think  there  is 
nodoubt  about  it.  If  you  have  that  depth  of  water,  I  do  not  think  there 
would  be  any  trouble.  If  you  have  a  channel  300  feet  wide  at  the 
bottom,  T  do  not  see  why  vessels  can  not  pass  in  such  a  channel. 

Q.  Now  I  will  ask  you  whether,  in  your  opinion,  it  would  be  better 
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to  improve  South  Pass  than  to  undertake  to  improve  Southwest  Pass? — 
A.  I  have  stated  that  I  know  what  I  can  do  in  South  Pass.  As  far  as 
my  judgment  goes,  I  am  satisfied  that  I  can  give  you  32  feet  of  water, 
and  I  do  not  believe  I  can  do  it  in  Southwest  Pass. 

Mr.  Catchings.  Why  do  you  not  believe  you  can  do  it  in  Southwest 
Pass,  Major! 

The  Witness.  In  the  first  place,  Southwest  Pass  is  much  longer  than 
South  Pass,  and  we  find,  with  the  conditions  as  they  exist  to-day,  that 
we  can  not  maintain  all  the  year  around  a  channel  of  26  feet  in  South 
Pass.  South  Pass  is  4  miles  shorter  than  Southwest  Pass.  How  can 
we  expect  to  go  on  and  improve  a  pass  that  is  4  miles  longer  and  must 
have  a  current  far  less  than  South  Pass,  if,  with  the  current  we  have 
in  South  Pass  we  have, not  been  able  to  maintain  26  feet  the  whole 
year  around!  We  can  not  get  the  velocity.  Now  it  is  claimed  that 
the  friction  effect  has  something  to  do  with  this;  that  it  is  less  for  the 
large  pass  than  for  the  small  pass.  Now,  if  the  channels  are  of 
the  same  depth,  that  frictional  resistance  which  affects  the  flow  of  the 
water,  may  be  omitted  in  consideration  of  the  flow  in  these  passes. 

Q.  Would  you  not  get  all  the  velocity  you  wanted  by  closing  up 
South  Pass  and  forcing  the  water  down  through  Southwest  Pass! — 
A-  You  have  got  to  increase  your  head  of  water  at  the  head  of  the 
Southwest  Pass  in  order  to  get  an  increased  current  through  South 
Pass.  You  might  close  up  South  Pass,  you  might  close  up  all  the 
other  passes,  and  the  river  would  run  over  the  bank  somewhere  else. 
You  would  have  to  levee  the  river  and  close  it  up,  and  if  you  affect 
the  height  of  the  river  at  the  head  of  the  pass,  that  effect  is  felt  for  a 
long  distance  up  the  river — goes  above  New  Orleans  a  long  way.  It 
affects  the  whole  slope  of  the  Mississippi  River  for  a  long  distance 
above.  Now  we  could  levee  that  river,  perhaps,  build  out  dikes,  and 
everything  of  that  kind,  and  get  an  additional  head  of  water  (by  shut- 
ting off*  the  other  passes)  of  18  feet.  But  what  would  be  the  result  at 
New  Orleans?  We  would  have  to  build  our  levees  up  there  18  feet 
higher  than  they  are  now,  and  a  man  would  have  to  get  his  freight 
over  the  levee  with  a  balloon.  If  you  will  produce  the  same  condition 
of  affairs  in  Southwest  Pass  that  you  have  at  New  Orleans  you  will 
have  150  feet  of  water. 

Examined  by  Mr.  Berry  : 

Q.  Major,  how  much  would  it  cost  to  make  those  surveys  and  deter- 
mine with  some  reasonable  degree  of  certainty  as  to  how  much  money 
it'  would  cost  to  produce  this  deep  water  in  Southwest  Pass! — A.  I 
say  you  can  not  get  it. 

Q.  You  can  not  get  that  information! — A.  No;  I  say  I  am  not  posi- 
tive that  you  can  get  32  feet  of  water  in  Southwest  Pass,  and  so  I  do 
not  know  what  it  would  cost. 

Q.  You  did  not  understand  the  question.  How  much  will  the  surveys 
cost  to  ascertain  with  some  reasonable  degree  of  certainty  about  the 
matter,  or  such  information  as  you  can  get ! — A.  I  think  we  can  make 
the  surveys  such  as  you  mention  for  the  sum  of  $15,000. 

Q.  And  take  about  a  year's  time! — A.  Yes,  because  we  have  to  study 
the  condition  of  the  river  under  all  circumstances.  Did  I  understand 
you  to  say  that  that  survey  was  simply  for  Southwest  Pass,  or  all  the 
passes! 

Q.  All  the  passes. — A.  I  can  make  the  survey  for  Southwest  Pass  for 
$10,000. 

Mr.  SitNDEBS.  If  you  will  permit  me,  Mr.  Chairman,  I  would  like  to 
ask  the  Major  if  he  would  give  you  some  information  about  the  trouble 
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at  the  Head  of  the  Passes.  We  have  had  a  number  of  vessels  grounding 
constantly  before  they  could  get  into  South  Pass  from  above  and  get  to 
sea.  I  would  like  if  the  Major  would  give  us  some  explanation  of  that 
in  the  way  of  overcoming  the  difficulty. 

The  Witness.  A  bar  exists  at  the  head  of  the  pass  [referring  to  a 
chart]  almost  in  the  prolongation  of  the  axis  of  the  pass.  If  the  water 
could  be  extended  up  on  the  westerly  side  of  South  Pass  we  would 
have  no  such  difficulty  as  that.  When  the  vessels  were  grounded  out 
in  the  pass  they  were  simply  out  of  the  channel. 

Mr.  Sanders.  I  think  we  understood  you  to  say.  Major,  that  if  32 
feet  of  water  could  be  obtained  through  Southwest  Pass  for  about  tLe 
same  amount  of  money  as  through  the  South  Pass  you  would  prefer  to 
have  it  made  through  the  Southwest  Pass? 

The  Witness.  If  I  could  obtain  it  for  that  and  we  could  maintain  it 
for  the  same  money,  undoubtedly  it  would  be  better  to  have  the  South- 
west Pass.  If  I  stated  in  regard  to  that  exactly  as  you  have  quoted  me 
(and  I  do  not  know  whether  I  did  or  not),  I  should  have  added  that  the 
question  of  maintenance  is  involved  in  this  thing.  It  will  require  far 
more  to  maintain  Southwest  Pass  for  the  reason  that  the  extension  of 
the  jetties  will  have  to  take  place  from  time  to  time  and  with  greater 
rapidity  than  at  South  Pass. 

Mr.  Sanders.  I  understood  you,  also,  Major  (I  may  be  wrong),  that 
your  fear  as  to  the  possibility  of  getting  deep  water  through  Southwest 
Pass  is  mainly  based  upon  a  comparatively  longer  channel  and  tbe 
absence  of  slope. 

The  Witness.  Yes. 

Mr.  Sanders.  It  was  suggested  to  me  in  the  course  of  conversation 
that  it  was  not  only  the  slope  that  affected  the  question  of  scouring  or 
the  question  of  velocity,  but  that  it  was  a  question  of  slope  and  volume 
combined. 

The  Witness.  If  they  were  of  equal  depths  the  supposition  is,  from 
the  behavior  of  South  Pass,  that  if  you  got  32  feet  of  water  in  South- 
west Pass  the  time  would  not  be  far  distant  when  you  would  have  but 
32  feet  of  water  in  the  deep-water  portion  of  the  pass.  The  tendency 
of  the  pass  is  to  hll  up.  It  can  not  narrow  its  width,  and  it  resort«  to 
a  deposit  in  the  pass  to  restore  the  conditions  which  have  been  upset  by 
building  your  jetties  and  raising  a  resistance.  If  the  two  channels  are 
of  the  same  depth,  frictional  resistance  may  be  disregarded.  Although 
the  large  pass  would  have  twice  the  volume  it  would  have  twice  tbe 
fictional  resistance,  so  it  would  not  cut  any  figure  in  the  velocity. 

Mr.  Sanders.  Is  it  not  a  fact  that  the  jetties  would  be  twice  as  wide 
as  the  Southwest  Pass,  and  would  not  that  make  a  difference! 

A.  Ko;  the  frictional  resistance  would  simply  be  twice  as  much  in  a 
pass  twice  the  width  of  South  Pass,  if  it  was  of  the  same  depth.  Sap- 
pose  one  pass  is  just  double  the  width  of  the  other  and  both  have  the 
same  depth.  The  wetted  perimeter  in  one  is  just  double  of  the  other, 
so,  as  the  frictional  resistance  is  dependent  on  the  wetted  perimeter, 
that  question  may  be  disregarded  in  considering  the  velocity. 

Mr.  Sanders.  And  that  is  the  ground  of  your  fear  for  the  Southwest 
Pass? 

The  Witness.  Yes;  that  the  pass  would  fill  up. 

Examined  by  Mr.  C atchings  : 

Q.  You  would  not  double  the  sides,  but  only  the  width.  If  the  sides 
are  of  the  same  dimensions,  you  do  not  have  double  the  perimeter. 
You  would  have  to  double  the  sides  as  well  as  the  base  to  double  the 
whole  perimeter,  would  you  not? — A.  Say  the  sides  were  32  feet  deep, 
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lat  would  be  64  feet  for  the  two  sides.  Let  me  explain  that  to  you 
ith  a  little  diagram.  We  will  say  this  is  45  degrees  slope.  This  is 
3ar  300-foot  pass.  Now,  then,  we  will  take  this  other  pass  and  make  it 
auble  that.  These  passes  have  the  same  slope.  The  only  difference 
Btween  these  two  passes  lies  in  the  fact  that  one  has  doable  the  bottom 
lat  the  other  has. 

Q.  Certainly,  but  not  double  the  whole  perimeter.  I  understood  you 
>  say  that  the  wetted  perimeter  would  be  doubled  by  doubling  the 
idth  of  the  bottom.  That  is  not  correct,  is  it  ?  Doubling  the  width 
'  the  bottom  would  not  double  the  whole  perimeter  ? — A.  No,  the  sides 
ould  be  the  same  in  each  case  and  the  only  variation  would  be  in 
3ubling  the  bottom,  so  the  frictional  resistance  would  be  in  one 

ise 

Q.  It  would  not  be  double. — A.  No,  the  unbalanced  resistance  would 
a  double. 

Mr.  A.  K.  Miller.  Major  Qninn,  has  not  the  shoaling  complained 
f,  just  above  the  Head  of  the  Passes,  been  augmented  or  increased 
nee  the  crevasse  took  plaee  at  Pass  a  Loutre? 

The  Witness.  We  have  had  more  difficulty  in  the  pass  since  the 
*evasse  than  we  ever  had  before. 

Mr.  A.  K.  Miller.  Do  you  think  that,  if  you  could  effectually  close 
lat  crevasse,  the  shoaling  would  in  some  measure  disappear  or  be  over- 
»me  ? 
The  Witness.  We  expect  that;  yes. 


Steamer  Whitney,  Morgan  Line, 

Near  South  Pass,  February  P,  1898. 

J.  A.  OoKERSON,  recalled,  testified  as  follows: 

Examined  by  Mr.  Nelson: 

Q.  Were  soundings  taken  to-day  of  South  Passand  SouthwestPass  ? — 
..  Yes,  sir. 

Q.  As  we  passed  down  the  Southwest  Pass  and  up  the  South  Pass? — 
..  Yes,  sir. 

Q.  Did  you  assist  in  keeping  a  table  of  those  soundings! — A.  I  did. 
Q.  Is  this  a  correct  table  of  the  soundings  that  were  taken  at  the 
vo  passes! — A.  Yes,  sir. 
The  table  was  marked  "  Exhibit  GG,"  and  follows  here: 

Exhibit  GG. 
SOUNDINGS  MADE  FOR  SENATE  COMMITTEE. 

SOUTHWEST  PASS. 
L Steamer  Whitney,  ¥eh.  9, 1898.— J.  A.  Ockerson,  recorder.] 

Soundings  begin  opposite  pilot  station  above  the  head  of  the  pass  and  continne 
>wn8treain  through  the  Southwest  Pass  : 

ithomfl.  Time. 


+ 

a.  m.    8.22 


Fathoms.  Time. 

6|  ( ADonovan) 8. 25 

6t 

6i 8.26 

5 8.27 

5 8.28 

8.23  i  5  + 

8.24  5  — 

I  5 8.29 


I 
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Fathoms.  Time. 

5^  (opposite  axis  of  South  Pass) ..     8. 30 

5i 

5|  (opposite  Head  of  Passes  light) .     8. 31 

5* 

5i 

7f 8.34 

9|  (no  bottom) 

10^  (about  1  mile  below  Head  of 

Passes  light-bouse) 8.35 

Crevasse  ou  left  bauk  60  ft.  w 8. 50 


Fathoms.  Tine. 

House  on  right  bank  passed  at 8. 5! 

Stopped  3  minutes  for  pilot 

Crevasse  on    right  bank    100    ft. 

wide 9.  Ill 

Crevasse,  left  bank,  60  ft.  wide 9.2i* 

Pilot  Town,  and  crevasse,  left  bank, 

150  ft.  wide 9.2^ 

House  on  right  bank 9.  iS 

Crevasse,  right  bank,  and  also  on 

left  bank 9.27 


Soundings  across  bar : 

Fathoms.  Time. 

4f 9.28 

4f 

4^ 9.30 

4.V 

4i 9.31 

4i  (Light-House  Bayou) 

4i 9.32 

4i 

4 

5 9.33 

5 9.34 

5 9.34+ 

5 9.35 

5H- 

5  + 9.36 

5J^ 

5f  (.Stake  Island) 9.38 

5i 

5  + 

5 9.39 

5  — 

4J 9.40 

^± 

4  + 

3i^ 9.43 

3-f 

3^ 

3J^ 

3  — 

3  — 

2f 

2^ 

2.^ 

2,^ 

2i 


9.44 

9.45^ 

9.46 

9.47 


Fathoms.  Tiisf. 

2i 

2-f-  (buoy) 9.47i 

2-f- 

2 9.48 

2 

2  — 9.49 

2  — 

2  — 


2—. 
2  — . 
If... 


9. 
9. 


50 
51 


u 

u 

11  (feet) 9. 

10  (feet) 

10  (feet) 

lO(feet) 

10 (feet) 9. 

lO(feet) 

10  (feet) 

9jV(feet) 9. 

9i(feet) 

9.(feeii) 

mt'eet) 

9i(feet) 9. 

9tt(feet) 

9.  (feet) 

9.Hfoet) 9. 

9  (feet) 

10  (feet) 

10  (feet) 

lOA(feet) 9. 

14  "(feet) 

6  fathoms  ( and  no  bottom) 

8  fathoms  (scant) 9. 

8i  fathoms 


521 


52 


52J^ 


53 


53* 


54 

5G 


SOUTH    PASS. 

Through  jetties. 

[Steamer  Whitney,  Feb.  9,  1897 — J.  A.  Ockerson,  recorder.] 

Soundings  taken  iu  the  channel  coming  into  the  jetties  in  the  South  Pai»s  through 
the  jetties: 


Fathoms. 

9 

8i 

8 

7+ 

7  (scant) 

5f 

5f 

5^ 

(E.  J.  L.  house) 
U 


Time. 


Fathoms. 

4i 

4f  (bet.  1st  and  2d  wing  dams) 

5^^  (2d  wing  dam) 

6^ 

7  (scant) 

eiCJ*!***  below  pilot  station  opp. 

spur  dike) 

6A 

6i 

6. 


Time. 
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S. 


Time. 


p.  station  coast  shed) 


Fathoms. 
5i 

H 

H 

5i 

H 

H 

5+.-.. 
5 


Time. 


o.. 
5f 


East  Point. 


Above  Jettiea, 

[Wednesday,  Febraary  0, 1888.] 
Going  upstream  above  the  Jetties. 

Fathoms. 


Ation50) 
itionfib)!! 


»tion  80) 


Time. 
1.36 


1.37i 

1.39 
1.40 

1.42i 


1.43i 

.tlonlOO) 1.44i 

»tionii6)!'.!i."''!."-I-"-'..".'I!."  i.46i 

1.47 

•tionl20) 

atioiiisO).'!!".'"!'!'"."".!.'!^'  1.48 
ationiio)"-""^-."^ '.."*".*.  1.49 

Vion  150) y.y.y. .///.'. .//.y. '.  i. so^ 

'tion  160)1.'." .".".'!."  !*.'"[."!.".'*!  1.52 

aVionnor/.^.^. ...'-.'"""  1.53 

1.53i 

ationlSO) 1.54^ 

\[ii'.[]iiy.[i]]]'.i\i[y.iim  1.56 

,tion200) 1.57 

.tion210) 1.58 

ion  220) 1.59 

1.59i 

2.00 


4f 

6(A) 

5-j- 

(station  270) 

51 

5  (station  ^80) '.'.'! !!!!!!!!!.!.' '...! 

(Passed  the  steamship  Cleo,  of 
Triste,  drawing  23-24^.) 

4f 

4i 

4i 

4f 

5— 

5— (station  320) 

5i  (station  330) 

5i 

5i 

H 

6i 

4f 

4i 

4i  (station  370) 

H 

41  (station  380) 

54-  (station  390) 

5  (Goat  Island) 

6-j- 

5f  (station  410) 

51  (station  420) 

5* 

H 

5i  (station  440) 

6  (station  450) 

6i 

7i 

5|  (station  470) 

7 

6i 

5^  (Lt.-honse) 

6i 

5i 

7 


2.01i 

ition  250)!"  *!.".'."!.'!!*.'!!'.*!  2.02i  1 
below  head  of  dike,  at  head  of  Passes,  left  bank  of  Sonth  Pass. 


Time. 
2.04 
2.05 
2.06 

2.07^ 

2.09 
2.10 

2.11 


2.13 
2.14 
2.15 

2.16^ 
2.17 

2.18 
2.20 

2.21 
2.22 
2.22^ 

2.25 
2.25i 

2.27i 

2.29 

2.31 
2.32 

2.34 
2.35 


M  R   F- 


-30 
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Steamer  Whitney, 
Above  /South  FasSj  February  P,  1898. 

G.  Donovan,  sworn,  testified  as  follows: 

Examined  by  Mr.  Kelson  : 

Q.  Mr.  Donovan,  are  you  an  engineer  by  profession? — A.  Yes,  sir. 

Q.  Are  you  employed  by  Major  Quinn? — A.  Yes,  sir. 

Q.  Working  under  himf — A.  Yes,  sir. 

Q.  On  the  river,  from  the  Head  of  the  Passes  down! — A.  Yes,  sir. 

Q.  How  long  have  you  been  engaged  in  that  employment? — ^A. 
Twenty-one  years. 

Q.  How  long  have  you  been  acquainted  with  the  South  Pass? — A. 
Twenty-one  years. 

Q.  What  has  been  the  character  of  the  navigable  channel  in  South 
Pass  during  the  last  three  years,  as  to  depth?  What  have  been  the 
stages  of  navigability  in  the  Soutn  Pass  during  the  last  three  years!— 
A.  During  the  last  three  years,  up  to  January  1, 1898,  there  has  beeo 
a  navigable  depth  of  26  feet,  except  for  fifty-two  days. 

Q.  Do  you  mean  the  entire  length  of  the  Pass,  £rom  the  head! — A 
Yes,  sir. 

Q.  From  its  head,  above  the  Pass,  down  to  the  deep  water  of  the 
Gulf  ?— A.  Yes,  sir. 

Q.  There  has  been  a  navigable  depth  of  26  feet  except  for  fifty-two 
days  in  those  three  years? — A.  Yes,  sir;  three  years  up  to  the  first  of 
the  present  year. 

Q.  About  how  many  days  has  therie  been  a  deficiency  during  this  last 
year? — A.  Forty-seven  days. 

Q.  And  the  remaining  five  days  have  occurred  in  the  two  preceding 
years? — A.  Yes,  sir.  There  was  no  deficiency  in  the  year  1895,  and 
five  days  in  1896. 

Q.  Five  in  the  year  1896,  no  days  in  1895,  and  forty-seven  days  dur- 
ing the  year  1897? — A.  Yes,  sir. 

Q.  During  three  years  up  to  the  first  of  the  present  year? — A.  Yes. 

Q.  In  the  forty-seven  days  last  year  you  included  all  up  to  the  first 
of  the  present  year? — A.  Yes,  sir. 

Q.  Then  the  chief  trouble  has  occurred  during  the  year  just  past?— 
A.  The  greatest  deficiency  was  in  1897,  but  that  which  has  caused 
recent  comment  occurred  in  the  present  year. 

Mr.  Gallingeb.  And  most  of  it  in  the  days  of  the  present  year,  as 
I  understand  you? 

The  Witness.  Not  as  regards  the  number  of  days,  but  the  trouble 
was  unusually  serious.  During  the  year  1898  there  has  been  twenty- 
five  days^  deficiency. 

Q.  To  what  causes  do  you  ascribe  that? — A.  I  ascribe  it  entirely  to 
the  grounding  of  a  steamer  that  was  taken  out  during  very  low  tide. 

Q.  Where  did  the  steamer  ground! — A.  About  midway  between  the 
head  of  the  pass  and  the  jetties. 

Q.  In  the  channel  of  the  pass? — A.  Yes. 

Q.  You  ascribe  it  wholly  to  that? — A.  Yes;  in  South  Pass. 

Q.  From  what  causes  did  that  grounding  occur,  as  near  as  you  can 
tell? — A.  I  can  not  tell  anything  about  it. 

Q.  I  mean,  did  it  occur  through  an  insufficient  channel? — ^A.  No,  sir. 

Q.  Or  through  misfortune,  or  through  a  mistake  of  the  pilot,  or 
what? — A.  I  do  not  know,  except  that  it  did  not  occur  through  an 
insufficient  channel. 

Q.  Was  the  vessel  of  a  greater  draft  than  a  26-foot  channel  would 
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warrant? — A.  Yes,  sir.    The  vessel  was  being  taken  out  at  extremely 
low  tide. 

Q.  What  is  the  depth  of  the  channel  in  the  pass  at  extreme  low 
tide? — A.  The  average  rise  and  fall  of  the  tide  there  would  be  about  a 
foot.  When  we  have  very  extreme  low  tides  the  difference  may  be  a 
foot  and  a  half. 

Q.  When  you  speak  of  having  maintained  a  navigable  channel  of  26 
feet,  you  mean  such  a  channel  as  is  contemplated  in  the  Eads  contract 
law,  do  you  not? — A.  Yes,  sir. 

Q.  That  contract  refers  to  what  water  or  tide  level? — ^A.  To  the 
average  high  tide  during  low  river,  during  the  time  when  the  volume 
of  the  river  is  the  least. 

Q.  High  tide  at  the  lowest  stages  of  the  river?— A.  Yes,  sir. 

Q.  Approximately,  what  is  the  difference  between  low  and  high  tide 
at  those  stages? — A.  The  difference  between  the  average  high  tide  and 
the  plane  to  which  we  are  reduced  at  the  present  time  is  about  1.6  feet. 

Q.  I  do  not  think  you  understood  my  question.  You  stated  that  the 
26  feet  under  the  Eads  law — -  A.  Is  at  average  high  tide  during  the 
low  stages  of  the  river. 

Q.  Now,  what  is  the  difference  between  high  tide  and  low  tide  at  the 
low  stage  of  the  river?  In  other  words,  what  is  the  difference  between 
the  ebb  and  the  flow  of  the  tide  at  those  stages? — A.  The  average  dif- 
erence  is  about  10  inches. 

Q.  Then  it  would  only  make  a  channel  10  inches  shoaler  at  low  tide 
than  at  high  tide? — A.  Yes;  but  there  would  be  occasionally  an  extreme 
low  tide,  where  the  difference  would  be  greater. 

Q.  In  other  words,  low  tide  and  low- water  stage  would  mean  a  25-foot 
channel,  would  it  not,  substantially? — A.  Yes,  sir. 

Q.  Under  the  Eads  plan,  as  you  construe  it? — A*  Yes. 

Q.  It  means  practically  a  25- foot  channel  at  lowest  stages  of  water? — 
A.  Yes. 

Q.  And  a  26- foot  channel  at  high  tide  of  low  water? — ^A.  Yes,  sir. 

Q.  How  long  did  that  steamer  stay  grounded? — A.  She  grounded 
about  half-past  2  on  December  28.  At  about  8  o'clock  the  tug  went  to 
her  and  pulled  her  into  the  channel  and  up  the  channel  past  the  place 
where  I  was  told  by  the  pilot  the  steamer  had  grounded,  and  pulled  her 
up  the  stream.  The  night  was  dark,  and  he  started  down  with  her  and 
undertook  to  put  her  through  the  channel  with  two  tugs,  one  on  either 
side,  but  he  grounded  her  again,  this  time  on  the  east  side  of  the  channel. 

Q.  Farther  down  than  before? — A.  Yes,  but  on  the  east  side  of  the 
channel,  and  there  remained.  She  was  pulled  off  about  8  a.  m.  on  the 
13th  and  towed  to  the  head  of  the  passes.  There  she  was  anchored  to 
await  higher  tides,  and  did  not  go  to  sea  until  January  5. 

Q.  What  were  the  dimensions  of  that  vessel,  as  nearly  as  you  can 
tell  ? — A.  I  believe  she  was  460 feet  long.    Her  dnift  was  25  feet  3  inches. 

Q.  With  her  load? — A.  Yes,  sir. 

Examined  by  Mr.  Beeey  : 

Q.  Do  I  understand  you,  then,  that  by  reason  of  the  grounding  of 
that  vessel  a  bar  was  formed  there  that  caused  the  26-foot  channel  not 
to  be  maintained  for  a  number  of  days ? — A.  Yes ;  the  Ramore  Head 

Q.  Grounded? — A.  Well,  the  first  vessel  that  grounded  there  was 
the  Ramore  Head^  which  was  the  vessel  that  was  towed  off.  When  she 
grounded  the  second  time  the  two  tags  laid  alongside  of  her  for  hours, 
and  by  working  their  propellers  they  dug  the  material  away  from  her; 
there  was  no  current  to  carry  that  material  off  and  the  force  of  the 
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propellers  carried  it  just  down  in  front  of  her,  and  there  it  remained 
and  made  a  perfect  barrier  across  the  pass.  There  was  no  other  agent 
to  make  it.  I  made  an  examination  seven  days  afterwards  and  found 
the  channel  exactly  the  same.  If  the  shoal  had  been  caused  by  any* 
thing  else  there  would  have  been  some  change  in  the  channel  in  the 
next  seven  days.  And  the  vessels  coming  down  afterwards  had  trouble 
until  that  channel  was  dredged  out.  The  contractor's  dredge  boat  was 
in  the  city,  under  repairs,  and  four  or  five  days  after  she  got  there  the 
channel  was  deepened. 

Examined  by  Mr.  Gaffert  : 

Q.  Did  the  grounding  of  this  vessel  prevent  other  vessels  from  going 
up  or  coming  down?  Could  vessels  pass  on  either  side  of  it! — A.  No, 
sir;  it  prevented  vessels  from  going  up  or  down. 

Q.  Now,  I  want  to  know  whether  or  not,  generally  speaking,  one  ship 
being  grounded  in  that  channel,  in  the  Pass,  will  obstruct  navigation.— 
A.  Not  generally ;  no,  sir.  I  have  seen  ships  aground  many,  many  times 
and  other  vessels  pass  right  by  them. 

Q.  Is  not  the  channel  so  narrow  that  if  the  ship  lies  across  it,  or 
obliquely  across  it,  but  not  directly  across,  the  grounding  of  it  will 
impede  or  obstruct  navigation? — A.  Yes,  sir. 

Q.  So  that  all  commerce  that  goes  out  of  that  river  or  comes  into 
that  river  can  be  obstructed  by  the  grounding  of  one  ship  in  the  chan- 
nel?— ^A.  Yes;  temporarily.  But  this  is  the  only  instance  that  I  have 
known,  in  all  the  years  I  have  been  there,  where  the  channel  was  so 
obstructed.    There  is  usually  room  enough  on  one  side  or  the  other. 

Q.  Can  you  state  about  the  average  number  of  ships  per  annum  that 
are  grounded  in  the  channel  in  the  pass? — A.  I  do  not  think  there 
were  any  more  last  year  than  during  any  other  year.  I  think  the 
number  does  not  vary  much  from  year  to  year.  Fourteen  steamers 
grounded  last  year. 

Q.  What  was  the  effect  of  the  grounding  of  those  vessels  ux>on  the 
navigation  in  the  Pass? — A.  I  do  not  think  there  was  any  special  hin- 
drance to  navigation.    I  state  in  my  report: 

Daring  the  year  I  report  the  groanding  of  14  steamers  and  1  shipi  as  foUows:  One 
on  a  shoal  in  the  entrance  to  Soath  Pass  at  its  head,  2  in  Goat  Island  reach,  7  in 
Grand  Bayou  reach,  1  near  Port  Eads.  3  in  the  Jetty  channel  near  the  sea  end,  and 
1  beyond  the  ends  of  the  jetties.  But  4  of  these  vessels  drew  25  feet,  4  drew  2H 
feet,  and  the  draft  of  the  others  varied  from  17  to  23i  feet. 

Mr.  Gallingeb.  Those  latter  ones  must  have  got  out  of  the  channel, 
must  they  not^ 

A.  Well,  they  do  get  out  of  the  channel,  of  course.  Now,  while  the 
Ramore  Head  was  aground,  the  vessel  following  her  would  not  uuder- 
take  to  pass  her.  She  undertook  to  turn  around  in  the  Pass,  and 
grounded  in  turning  around.  That  was  through  no  fault  of  the  Pass. 
Just  about  a  quarter  of  a  mile  below  the  Head  of  the  Pass  another 
steamer,  drawing  22^  feet,  went  out  of  the  channel — ^which  was  36  feet 
deep — and  grounded.  The  channel  was  36  feet  deep,  and  the  30-foot 
channel  was  250  feet  wide.  Now,  how  we  are  going  to  get  at  the  cause 
of  those  things  I  do  not  know.  In  this  case  I  asked  the  pilot,  as  I 
usually  do,  what  the  trouble  was.  They  tell  me, "  Well,  she  took  a  sheer 
and  would  not  answer  her  port  or  her  starboard  helm.'' 

Mr.  Nelson.  Was  she  going  down  or  up? 

The  Witness.  Down. 

Q.  Is  it  not  very  difficult  to  steer  those  vessels  when  they  are  loaded 
down  nearly  to  the  depth  of  the  channel? — A.  It  depends  a  great  deal 
on  the  way  they  are  loaded.    Vessels  of  the  West  India  and  Pacific 
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and  Harrison  lines  are  the  deepest  laden  ships  regularly  coming  to  this 
port,  and  they  very  seldom  have  any  troable  anywhere.  They  are 
specially  loaded.  They  are  loaded  2  or  3  feet  by  the  stern.  A  vessel 
loaded  in  that  way,  if  she  happens  to  touch  the  bottom,  is  easily  man- 
aged ;  she  hangs  on  that  as  a  pivot.  Now,  suppose  they  are  loaded  a 
few  inches  or  a  foot  by  the  head^  if  they  touch  the  bow  the  current 
swings  them  around  against  the  bank  and  they  are  helpless.  There  is 
care  taken  in  loading  steamers  of  those  lines,  which  I  consider  a  very 
important  item. 

Q.  That  is  when  they  are  going  downstream? — A.  Yes. 

Q.  Does  that  occur  when  they  are  going  upstream! — A.  They  sel- 
dom ground  in  going  upstream.  They  generally  ground  in  going  down- 
stream. They  are  usually  light  coming  in,  and  they  are  loaded  when 
going  out. 

Q.  Is  it  not  necessary,  for  the  safe  navigation  of  the  channel,  that 
there  should  be  at  least  a  foot  between  the  keel  and  the  bottom  of  the 
channel? — A.  I  should  think  so. 

Q.  So  that  when  a  channel  is  26  feet  all  the  way  along,  a  vessel 
should  not  be  carefully  loaded  more  than  25  feet? — A.  I  think  not. 

Q.  You  can  not  steer  them  properly  if  you  load  them  so  close  to  the 
bottom,  can  youf — A.  Well,  as  I  am  not  a  seafaring  man,  I  am  not 
supposed  to  know  anything  about  that  subject.  But  I  have  asked 
those  whom  I  consider  experts,  and  they  claim  they  can  take  a  vessel 
drawing  26  feet  through  a  channel  with  26  feet  of  water  in  it;  usually 
when  they  come  to  a  shallow  place  they  just  stop  the  vessel  and  let  her 
drift  over.  They  can  not  go  fast  over  a  shallow  place;  if  they  do  she 
will  settle. 

Q.  Have  you  made  any  surveys  or  examinations  at  the  sea  end  of  the 
jetties? — A.  Yes,  sir. 

Q.  What  has  been  the  effectof  the  jetties  in  the  matter  of  depositing 
silt? — A.  The  jetties  do  not  cause  a  deposit  of  silt. 

Q.  What  causes  the  deposit  if  the  jetties  do  not? — A.  This  deposit 
is  simply  going  on  all  the  time.  The  banks  of  the  pass,  as  you  noticed 
through  South  Pass,  are  only  natural  jetties;  they  are  built  out  ftom 
year  to  year.  Now,  by  those  jetties  which  Captain  Eads  built  across 
the  shoal  we  have  simply  discounted  nature  so  many  years.  We  have 
not  arrested  the  process  of  nature  at  all.  Th^t  growth  continued  to  go 
on  there  after  Mr.  Eads  built  his  jetties  just  the  same  as  it  did  before, 
but  he  has  gotten  ahead  of  nature  that  many  years  and  has  carried 
these  artificial  banks  over  the  shoal  out  into  deep  water 

Q.  Faster  than  nature  would  have  done? — A.  Faster  than  nature 
would  have  done  it.  Now,  when  nature  catches  up  with  us  those  jetties 
will  have  to  be  extended. 

Mr.  Nelson.  In  the  same  way? 

The  Witness.  In  the  same  way. 

Q.  If  that  natural  process  goes  on,  and  the  silt  is  constantly  depos- 
ited, at  what  point  in  the  Gulf  will  it  stop? — A.  It  is  going  on  so  slowly 
that  of  course  it  is  a  question  that  need  not  interest  us  very  much. 
But  in  the  course  of  time,  in  hundreds  and  hundreds  of  years,  it  will 
be  hard  to  tell  where  it  will  stop. 

Q.  Do  you  think  that  in  the  course  of  unlimited  time  the  Mississippi 
Hi  ver  would  build  itself  out  into  the  Gulf  through  these  natural  jetties 
that  you  speak  of? — A.  I  see  no  reason  why  it  should  not.  That  is  the 
way  it  has  been  building  out  for  hundreds  of  years.  At  one  time  the 
mouth  of  the  river  was  near  the  city  of  New  Orleans. 

Mr.  Gallinger.  Has  it  not  been  even  above  that  point? 
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A.  The  records  show  that  it  has  built  itself  out  from  even  above  New 
Orleans;  yes, sir. 

Mr.  Gallingeb.  Some  claim  from  the  Atlantic  Ocean. 

The  Witness.  Yes,  sir. 

Mr.  Kelson.  From  the  Red  River,  some  claim. 

The  Witness.  Yes,  sir. 

Mr.  Bebbt.  The  deposit  at  the  Southwest  Pass  is  greater  than  at 
the  South  Pass,  is  it  not! 

The  Witness.  Yes,  sir. 

Examined  by  Mr.  Nelson  : 

Q.  When  did  Mr.  Eads  h»ve  his  jetties  built  and  have  the  navigable 
channel  of  26  feet  t — A.  The  jetties  were  considered  completed  the  8th 
of  July,  1879. 

Q.  Were  you  here  then  ? — ^A.  Yes,  sir. 

Q.  And  there  was  a  navigable  channel  then  of  26  feet  ? — A.  Y'es,  sir. 

Q.  Through  the  whole  pass  f — A.  Yes. 

Q.  What  did  the  work  consist  of  as  it  existed  when  completed! 
Describe  it  briefly. — A.  The  head  of  the  pass  consisted  of  dikes  aud 
dams  built  of  mattress  work,  willows 

Q.  There  were  first  on  each  side  two  training  dikes  there,  built  up 
into  the  river,  were  there  not  t — A.  The  first  work  that  was  built  was 
built  on  the  advice  of  Mr.  Eads's  advisory  board,  which  was  composed 
of  very  eminent  engineers.  They  recommended  a  dike  starting  from  a 
certain  point,  going  up  into  the  river  and  intercepting  600  feet  of  water- 
way that  was  going  into  Pass  a  Loutre.  They  said,  "If  we  drive  this 
water  down  this  channel,  it  will  scour  out."  But  that  was  a  failure. 
Then  Mr.  Eads  tried  first  one  thing  and  then  another  in  the  way  of 
dams,  until  he  got  these  training  walls. 

Q.  He  put  in  two  mattress  sills,  one  in  Pass  a  Loutre  and  one  in  the 
Southwest  Pass,  did  he  not^ — A.  Yes. 

Q.  And  he  connected  the  sill  in  Pass  a  Loutre  with  the  training  dike 
on  that  side,  did  he  not? — A.  Yes. 

Q.  And  did  he  run  up  a  training  dike  on  the  other  side  of  the  sill  in 
the  Southwest  Pass? — A.  The  sill  in  the  Southwest  Pass  connected 
with  the  jetty  on  the  west  side. 

Q.  Now,  the  end  of  that  mattress  sill  in  Pass  a  Loutre  was  carried 
away,  was  it  not! — A.  Y^s,  sir;  some  of  it  was  carried  away. 

Q.  In  1891! — A.  Some  of  it  was  carried  away  before  1891,  but  most 
of  it  since  1891. 

Q.  It  was  carried  away  before  that  crevasse  occurred  that  exists  theie 
now? — A.  Yes;  some  of  it  was  carried  away  before  that. 

Q.  Do  you  think  that  the  carrying  away  of  that  mattress  sill  tended 
to  bring  about  the  crevasse  that  occurred? — A.  No,  sir. 

Q.  In  your  opinion  what  brought  that  about? — A.  Simply  the  wear- 
ing away  of  the  bank  of  Pass  a  Loutre — the  erosion  of  the  bank. 

Q.  It  was  from  natural  causes! — A.  Yes. 

Q.  Not  through  any  human  interposition? — A.  No,  sir;  I  do  not 
think  so. 

Q.  I  heard  a  rumor  to-day  about  someone  having  cut  a  channel 
through  there? — A.  Well,  when  the  crevasse  occurr^  I  investigated 
it,  and  an  oyster  man  told  me  that  he  discovered  it  when  it  was  about 
15  feet  wide  and  about  14  feet  deep,  and  he,  with  others  owning  oyster 
beds  in  that  direction,  undertook  to  close  it,  and  did  close  it  tempora- 
rily, but  the  next  high  river  it  began  to  widen  and  was  rather  more 
than  they  could  contend  with,  and  then  they  made  it  known.  I  did 
not  know  of  any  such  thing  until  that  time. 
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Q.  About  what  was  the  length  of  the  training  dikes  built  by  Captain 
Eads  at  the  Head  of  the  Pass  on  each  side! — A.  The  first  dike  was 
about  3,000  feet  in  length. 

Q.  Does  that  dike  still  exist! — A.  Some  of  it  still  exists.  It  is  buried 
by  the  deposit  which  it  caused  and  the  grass  ot  the  marsh  is  growing 
right  over  it.    Some  of  it  is  washed  out. 

Q.  Has  a  bar  formed  inside  of  that  dikef — A.  Oh,  yes.  The  most  of 
the  work  that  was  done  at  the  Head  of  the  Pass  you  can  see  nothing 
of  to-day;  it  is  buried  by  the  deposit. 

Q.  They  do  not  require  any  replacement  or  rebuilding!— A.  No. 

Q.  They  are  still  good! — A.  Yes. 

Q.  What  was  the  work  that  you  did  at  the  jetties  at  the  mouth  ? — A. 
It  was  of  the  same  character;  dikes  built  of  mattresses. 

Q.  There  were  first  outer  jetties  a  thousand  feet  apart,  were  there 
not! — A.  Yes,  sir. 

Q.  And  then  afterwards  an  inner  jetty! — A.  Yes,  sir. 

Q.  And  then  spur  dikes! — A.  No,  sir;  there  was  first  the  outer  jet- 
ties; then,  to  narrow  the  channel  still  further,  these  dikes  were  built. 
And  Mr.  Eads  found  that  he  was  required  to  build  these  dikes  so  fre- 
quently that  he  thought  he  would  build  what  we  call  the  inner  jetty, 
which  answers  for  a  dike  at  every  point. 

Q.  Was  not  that  inner  jetty  supplemented  by  dikes  inside  again! — 
A.  Yes,  sir. 

Q.  They  were  built  by  Captain  Eads! — A.  Yes,  sir. 

Q.  Now  you  have  told  us  what  the  channel  was  that  Captain  Eads 
secured  by  that  system  when  completed.  Has  that  channel  maintained 
itself  ever  since  that  time  until  the  present  time! — A.  No,  sir. 

Q.  When  did  it  begin  to  detenorate  and  fh)m  what  causes! — A.  I  do 
not  know  that  I  can  state  just  the  date  when  it  began  to  deteriorate. 

Q.  I  do  not  mean  just  the  day  of  the  month,  but  the  year,  for  instance ! — 
A.  There  was  no  well-defined  period  when  the  channel  began  to  deteri- 
orate. 

Q.  When  did  you  first  notice  any  deterioration  ! — A.  As  far  back  as 
1889.  There  was  a  period  of  five  and  one-half  years,  from  1883  to  some 
time  in  1888,  when  they  did  nut  use  a  dredge  boat  for  a  day;  the  boat 
was  laid  up  all  the  time,  and  the  channel  maintained  itself  by  scouring. 
That  was  when  the  works  at  the  head  of  the  pass  were  all  in  good  con- 
dition, the  sills  across  the  other  passes  were  in  good  condition,  and  we 
were  getting  about  10  per  cent  of  the  volume  of  the  river  in  South  Pass. 

Q.  Since  they  commenced  to  deteriorate,  how  has  the  channel  been 
maintained;  by  improvement  of  the  jetties  or  chiefly  by  dredges! — 
A.  It  has  been  maintained  by  both.    Chiefly  by 

Q.  From  the  time  that  you  commenced  to  notice  the  deterioration,  or 
when  it  ceased  to  scour  its  channel  by  its  own  effort  and  had  to  be 
supplemented  by  dredging,  has  there  been  a  gradual  deterioration  of 
the  channel! — A.  Yes. 

Q.  Can  you  tell  us,  approximately,  the  amount  of  dredging  that  has 
been  done  each  year  during  the  last  three  or  four  years  or  the  number 
of  days  when  dredging  has  been  done!  Begin  with  last  year  and  run 
back  a  few  years. — A,  The  average  time  would  be  about  100  days  each 
year.    Last  year  110  days  up  to  the  30th  of  last  June. 

Q.  One  hundred  and  ten  days! — A.  At  the  end  of  th^  fiscal  year 
there  had  been  110  days  of  dredging. 

Q.  And  how  many  days  the  year  before! — A.  I  could  not  tell  you 
that  exactly  without  the  report.  I  suppose  there  was  not  very  much 
difference. 
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Q.  Was  there  not  in  1895  or  1896  over  150  days  of  dredging! — A.  I 
do  not  remember.    If  so,  it  is  shown  in  my  report. 

Q,  Will  you  supply  us  with  a  statement  of  the  number  of  days  of 
dredging  each  year  during  the  last  three  years? — A.  Yes,  sir. 

Examined  by  Mr.  Berry  : 

Q.  Do  you  attribute  this  deterioration  or  decrease  in  scour  entirely 
or  chiefly  to  the  loss  of  the  water  passing  through  the  South  Pass? 
The  difference  in  the  amount  of  water  that  passed  through  at  one  time 
being  10  or  11  per  cent,  and  now  only  7  per  cent — do  you  attribute  that 
as  the  cause  why  it  ceased  to  scour  f — A.  Well,  certainly,  if  you  decrease 
the  volume  you  decrease  the  slope  and  consequently  the  scouring  power 
of  the  river. 

Q.  Do  you  attribute  the  fact  that  it  does  not  scour  to  the  extent  that 
it  did  the  first  five  years  chiefly  to  the  fact  that  less  water  passes 
through  the  pass! — A.  Yes,  sir. 

Q.  Do  you  believe  that  the  works  can  be  improved  at  South  Pass  so 
as  to  give  a  32-foot  channel  from  the  head  of  the  pass  to  deep  water  in 
the  Gulf! — A.  Just  by  the  action  of  the  current! 

Q.  Supplemented  by  dredging,  as  it  is  done  now. — A.  Not  safely. 

Q.  You  do  not  believe  that  32  feet  of  water  can  be  obtained  through 
South  Pass  f — A.  It  can  be  obtained,  but  the  Pass  will  not  be  preserve. 
The  amount  of  water  that  it  would  be  necessary  to  put  into  South  Pass 
to  secure  a  depth  of  32  feet  would  endanger  the  whole  pass.  The  banks 
would  not  stand  it. 

Q.  Supi)ose  the  banks  would  stand  it,  what  estimate  would  you  pat 
upon  the  cost  of  getting  32  feet  there! — A.  That  is  a  matter  I  have  not 
thought  about  at  all. 

Q.  Miyor  Quinn  stated  that  for  $3,000,000  a  32.foot  channel  can  be 
obtained  there,  and  that  it  might  be  maintained  for  a  cost  of  $150,000 
a  year.  Do  you  agree  with  the  statement  of  Major  Quinn! — A.  I  have 
not  made  any  estimate  of  it  at  all  and  would  not  like  to  make  any 
statement  in  regard  to  it.  I  will  say  this,  however,  that  a  32-foot  chan- 
nel can  be  obtained  through  the  South  Pass  by  dredging  alone.  If  I 
were  responsible  for  it,  I  would  rather  maintain  it  in  that  way  than  in 
any  other  way.  I  certainly  would  not  want  to  put  any  more  water  in 
South  Pass. 

Q.  You  would  not  want  to  put  any  more  water  in  the  Pass  than  is 
now  carried! — A.  No,  sir. 

Q.  You  stated  you  had  no  difficulty,  when  it  carried  about  10  per 
cent  of  the  water;  but  now  it  only  carries  7  per  cent,  I  believe,  of  the 
whole  amount  of  the  water,  and  we  do  have  difficulties  because  the 
banks  have  eroded  and  worn  away  ! — A.  I  do  not  think  I  said  we  had 
no  difficulty. 

Q.  I  do  not  know  that  you  did.  But  you  said  deterioration  began 
and  that  you  did  not  have  any  dredge  boats  when  the  Pass  carried  alx>at 
10  per  cent  of  the  water,  did  you  not! — A.  Yes. 

Q.  Now,  could  not  the  banks  be  restored  or  so  protected  as  to  carry 
tbe  10  percent  that  was  originally  carried  when  it  scoured  itself,  by  tlie 
use  of  a  dredge! — A.  The  banks  can  not  be  restored  at  all  after  they 
are  once  cut  away. 

Q.  You  do  not  think  you  need  any  more  water  in  South  Pass,then! — 
A.  If  you  are  going  to  maintain  a  channel  by  the  current,  you  need 
more  water  in  it,  but  then  would  come  the  difficulty  of  maintaining  the 
banks.  The  banks  of  South  Pass  are  cutting  very  much.  There  is  one 
matter  in  connection  with  the  maintenance  and  the  trouble  in  this  pass 
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that  I  woald  like  to  call  attention  to.  We  have  experienced  the  trouble 
since  1893,  mostly.  Since  1893  we  have  had  a  remarkable  stage  of  the 
river.  Up  to  the  last  high  river  we  had  had  practically  no  high  river  for 
three  seasons,  and  the  channel  throagh  the  jetties  deteriorated.  We 
had  little  rises  that  brought  down  heavy  sediment,  which  was  carried 
into  the  channel  and  deposited.  The  current  was  not  sufficient  to  carry 
that  sediment.  I  maintain  that  South  Pass  has  all  the  water  it  can 
accommodate  when  the  river  is  at  flood  stage.  I  make  that  statement 
in  this  report  [referring  to  a  report],  and  whether  the  Pass  a  Loutre 
crevasse  were  open  or  closed,  if  the  stage  of  river  that  we  had  in  1894, 
1895,  and  1896  continued,  you  can  not  maintain  a  channel  at  the  mouth 
of  South  Pass  or  Southwest  Pass  by  the  action  of  the  current  alone, 
because  it  would  not  be  sufficient. 

Mr.  Nelson.  That  is,  by  the  jetty  system. 

The  Witness.  Yes,  sir.  We  can  not  depend  upon  having  such 
rivers  as  we  had  last  year  or  as  we  are  having  now.  During  a  period 
of  two  or  three  years  we  had  not  had  such  a  river,  and  the  channel 
shoaled  up  greatly. 

Examined  by  Mr.  Nelson  : 

Q.  Then,  if  I  understand  you  correctly,  Mr.  Donovan,  your  testimony 
on  that  point  amounts  to  this:  That  at  low  stages  of  water,  such  as 
you  had  during  the  periods  you  have  mentioned,  any  jetty  system  would 
be  insufficient,  either  at  the  South  Pass  or  the  Southwest  Pass! — A. 
Yes,  sir. 

Q.  That  you  would  necessarily  have  to  rely  on  dredgings? — A.  Yes, 
sir. 

Mr.  GATGHiNas.  In  addition  to  the  jetties! 

The  Witness.  Yes,  sir. 

Q.  Is  it  not  a  matter  of  fact  that  within  the  last  three  years  it  has 
been  only  by  meians  of  a  great  deal  of  dredging  that  the  channel 
required  by  the  Eads  law  has  been  maintained  f — A.  Yes,  sir. 

Q.  It  has  been  maintained  chiefly  by  that  and  not  so  much  by  the 
natural  scouring  of  the  stream! — A.  Yes. 

Examined  by  Mr.  Bebb y  : 

Q.  Chiefly  by  dredging,  did  you  say,  Oaptaiii! — A.  You  might  say 
chiefly  by  dredging,  because  if  the  dredging  had  not  been  done  we 
would  not  have  had  the  channel. 

Q.  Would  you  have  the  same  difficulties  in  Southwest  Pass,  in  re- 
gard to  the  erosion  of  the  banks,  that  you  would  have  in  the  South 
Pass  if  you  undertook  to  get  a  32-foot  channel  in  the  Southwest 
Pass! — A.  I  do  not  think  so.    I  think  the  banks  are  more  stable  there. 

Q.  More  stable  than  in  the  South  Pass! — A.  Yes,  sir;  and  then  the 
volume  of  Southwest  Pass  would  not  have  to  be  increased  but  very 
little,  in  my  opinion,  to  secure  the  necessary  water  to  make  the  channel 
at  the  mouth  of  the  pass  through  the  jetties. 

Q.  Do  you  think  that  by  means  of  the  jetties,  supplemented  by 
dredging  in  times  of  low  water,  a  32-foot  channel  could  be  obtained 
and  maintained  through  the  Southwest  Pass! — A.  I  have  no  doubt 
of  it. 

Examined  by  Mr.  0 atchings  : 

Q.  Captain,  you  do  not  mean  to  be  understood  as  saying  that  the 
jetties  play  no  part  in  maintaining  this  channel! — A.  Oh,  no;  not 
at  all. 

Q.  Then,  if  the  jetties  had  not  been  there,  the  dredging  you  have 
done  would  not  have  given  you  the  channel! — A.  No,  sir. 
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Q.  You  simply  dredged  between  the  jetties! — A.  Yes,  sir. 

Q.  And  in  any  improvement  you  would  have  jetties! — A.  Yes,  sir. 

Examined  by  Mr.  Berbt  : 

Q.  Can  you  make  a  reasonable  estimate  of  the  cost  to  obtain  the 
character  of  channel  of  which  you  speak  in  Southwest  Pass! — A.  I 
would  say  (basing  my  statement,  however,  upon  estimates  im\de  many 
years  ago,  and  work  would  be  cheaper  now)  that  the  improvement  of 
Southwest  Pass  could  be  made  for  $6,000,000. 

Q.  That  a  32-foot  channel  from  the  Head  of  the  Pass  to  deep  water 
could  be  obtained  for  $6,000,000!— A.  Yes,  sir. 

Q.  How  wide  a  channel ! — A.  Two  hundred  feet. 

Q.  A  32-foot  channel  200  feet  wide!— A.  Yes,  sir,  200  feet  wide  at 
the  bottom. 

Q.  Would  that  32foot  channel  be  ample  and  sufficient  to  carry  ves- 
sels drawing  30  feet  of  water ! — A.  Yes. 

Mr.  Gallinger.  But  would  your  200-foot- wide  channel  be  sufficient 
for  the  interests  of  commerce,  considering  the  size  of  modern  vessels! 

A.  I  think  so.  With  careful  handling  of  vessels  I  think  it  would  be 
sufficient.    Two  vessels  could  pass. 

Examined  by  Mr.  C AFFERY  : 

Q.  Captain,  is  it  your  opinion  that  Southwest  Pass  is  the  better  pass 
to  jetty  over  the  bars! — A.  Yes,  sir. 

Q.  For  navigable  purposes! — A.  Yes,  sir. 

Q.  You  have  staited  that  theire  was  enough  water  going  down  South 
Pass — as  much  as  the  banks  could  stand.  Would  there  be  any  economy 
in  improving  that  pass  any  further  by  additional  jetties^  if  that  be  so! 
Would  it  not  be  cheax>er  to  simply  dredge  and  not  continue  the  works 
there! — A,  I  think  it  would  be  very  much  better  to  do  the  dredging 
alone  in  South  Pass. 

Q.  You  stated  that  the  banks  of  South  Pass  would  not  stand  any 
greater  pressure  caused  by  an  additional  volume  of  water! — A.  Yes, 
sir. 

Q.  And  that  the  jetty  plan  would  not  work  satisfactorily! — A.  Yes. 

Q.  You  think  it  would  work,  supplemented  by  dredging,  in  South- 
west Pass! — A.  The  jetty  plan  works  entirely  satisfactorily  at  South 
Pass,  but  I  would  consider  it  entirely  advisable  to  expend  more  money 
and  improve  Southwest  Pass,  if  I  were  to  decide  the  matter.  When 
you  get  32  feet  of  water  in  South  Pass  you  have  only  got  a  canal  any- 
way, with  an  average  width  of  about  650  feet,  while  in  Southwest  Pass 
you  have  a  magnificent  channel  1,500  feet  wide.  South  Pass  is  too 
narrow  entirely  for  the  large  vessels  that  come  in,  even  if  we  had  50 
feet  of  water  there. 

Q.  So  your  decided  opinion  is  that  Southwest  Pass  is  the  pass  to 
improve! — A.  That  is  my  opinion,  decidedly. 

Q.  And  that  all  that  can  be  done  now  at  South  Pass  is  to  keep  it 
open  by  dredging  until  Southwest  Pass  can  be  improved  ! — A.  Yes,  sir. 

Q.  By  dredging  and  not  putting  in  any  additional  works  there!— A. 
I  would  not. 

Mr.  Berey.  And  would  it  be  necessary  to  divert  any  more  water 
into  Southwest  Pass  than  it  carries  at  present! 

The  Witness.  I  think  so. 

Mr.  Bebbt.  You  think  you  would  divert  some  water  into  Southwest 
Pass ! 

The  Witness.  Yes  it  will  have  to  have  a  greater  volume. 
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Examined  by  Mr.  Kelson  : 

Q.  As  I  niiderstand  you,  then,  you  thiuk  the  stage  of  water  that 
exists  in  the  South  Pass  is  all  that  the  nature  of  the  pass  warrants  it 
in  carrying! — A.  The  stage  that  exists  to-day,  yes,  sir. 

Q.  And  that  it  would  not  do  any  good  to  increase  the  volume  of 
water  in  that  pass  beyond  what  it  is  to-day  f — A.  No,  sir.  You  probably 
observed  in  going  up  the  pass  to-day  that  the  banks  were  nearly  full, 
and  in  one  place  it  was  overflowing  a  little. 

Q.  Yes,  and  I  noticed  some  places  where  the  banks  looked  weak. — A 
Well,  those  are  the  places  I  refer  to.  If  the  pass  were  leveed  and  a 
volume  of  water  forced  into  it  those  banks  would  give  way,  and  you 
would  have  at  least  three  crevasses  that  I  can  assure  you  of,  from  that 
pass  into  the  Gulf. 

Q.  Then  your  idea  in  reference  to  the  securing  of  a  navigable,  deep 
water  outlet  from  the  Mississippi  into  the  Gulf  would  be  first  to  leave 
the  South  Pass  as  it  is  and  simply  seek  to  maintain  it  by  dredging! — A. 
Yes,  sir. 

Q.  And  then  improve  the  Southwest  Pass! — A.  Yes,  sir. 

Q.  And  you  would  estimate  the  cost  of  that  at  about  $6,000,000? — 
A.  I  think  it  ought  to  be  done  for  that. 

Q.  Approximately,  how  many  feet  of  jetties  on  each  side  do  you 
figure  upon  as  being  necessary?  Major  Quinn  thought  it  would  require 
5  miles  of  jetties. — A.  Yes,  sir;  on  either  side. 

Q.  You,  too,  think  it  would  require  5  miles  of  jetties? — A.  Yes,  stir. 

Q.  Ought  the  jetties  to  be  made  in  the  same  manner  as  Captain 
Eads  built  them,  or  would  you  build  them  in  a  more  substantial  and 
different  manner? — A.  I  would  make  them  different  in  detail,  but  sub- 
stantially of  the  same  character. 

Q.  Have  you  taken  into  account,  in  your  consideration  of  the  case, 
the  two  facts  stated  by  Major  Quinn — ^that  the  distance  from  the  head 
to  the  foot  of  the  pass  is  much  longer  in  the  Southwest  Pass  than  in 
the  South  Pass;  that  the  character  of  the  lateral  current  is  different; 
that  the  angle  at  which  it  strikes  the  axis  of  the  current  is  difierent 
than  in  the  South  Pass?  Have  you  taken  those  two  facts  into  account 
in  your  consideration  of  the  question? — A.  There  is  no  lateral  current. 
Senator:  there  is  a  prevailing  current. 

Q.  I  did  not  mean  technically  a  lateral  current,  but  I  mean  the  tidal 
movement  that  goes  on  in  the  front  of  both  passes.  I  referred  to  that 
when  I  si)oke  of  the  lateral  currents.  Kow,  have  you  taken  those  two 
factors  into  account  in  your  estimate  of  the  cost  necessary  in  order  to 
utilize llie  Southwest  Pass? — ^A.  Yes,  sir;  I  know  all  about  those  two 
points,  but  that  does  not  affect  my  opinion  at  all. 

Q.  It  would  not  affect  the  problem  at  all,  in  your  opinion  ? — A.  Xo. 

Examined  by  Mr.  Sanders  : 

Q.  How  many  years  have  you  been  stationed  here! — A.  Twenty-one 
years. 

Q.  And  during  that  time  you  have  been  investigating  the  changes 
of  the  pass,  and  the  constant  alterations  in  depth  and  the  state  of  the 
banks,  almost  every  day? — A.  Yes. 

Q.  And  are  thoroughly  acquainted  with  the  nature  of  the  work  down 
there? — A.  Yes. 

Q.  Did  you  have  any  personal  knowledge  or  any  satisfactory  evidence 
of  the  grounding  of  the  Montrone  in  the  Pass?  Did  you  notice  that 
she  was  across  the  pass!    And  did  you  hear  or  see  the  steamer  SUd- 
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more  pass  by  ber  wben  sbe  was  in  tbat  pass? — A.  No,  I  did  not  see 
anytbing  of  tbat  sort. 

Q.  You  were  nottbere  at  the  time! — A.  No. 

Q.  Did  you  bave  any  report  of  tbe  risk  tbe  Montrose  ran  of  being 
cut  down  by  tbe  steamer  Sledmore^  tbe  close  sbave  sbe  bad  wben  the 
Sledmore  passed  ber? — A.  No;  I  did  not  bear  anytbing  of  tbat  at  all. 

Q.  You  did  not  bear  tbat  sbe  was  missed  by  only  four  feet  by  the 
steamer  Sledmore  wben  sbe  went  past? — A.  No,  sir. 

Q.  Do  you  tbink  tbat  tbe  bar  pilots  wbo  take  vessels  tbrougb  the 
Soutb  Pass  are,  on  an  average,  good,  capable  men,  wbo  can  x>^rforiD 
tbeir  duty  as  well  as  most  bar  pilots? — A.  I  do  not  know  anytbiDg 
about  tbe  bar  x)ilots  anywbere  else  tban  bere,  Mr.  Sanders.  Tbese 
pilots,  so  far  as  I  know  tbem,  are  good,  capable  men;  certainly  tbose 
tbat  pilot  your  sbips  are. 

Q.  You  would  not  tbink  tbat  a  largo  percentage  of  tbe  groundings 
in  tbe  Soutb  Pass  are  due  to  tbe  negligence  of  tbe  pilots,  or  to  circum- 
stances tbat  could  be  controlled  by  comx)etent  pilots? — A.  A  large 
percentage  of  tbe  groundings  are  not  due  to  lack  of  water  in  tbe  cban- 
nel;  I  know  tbat.    Wbat  tbey  are  due  to  I  do  not  know. 

Q.  You  would  not  presume,  tben,  tbat  it  is  tbrougb  some  sucking  of 
tbe  banks  tbat  tbese  sbips  are  caused  to  sbeer? — A.  I  would  not  pre- 
sume to  say  anytbing  on  tbe  subject,  and  particularly  against  pilots. 
Tbe  pilots  are  good  friends  of  mine,  and  so  far  as  I  know  tbey  are 
competent  men;  I  know  tbe  majority  of  tbem  are  competent,  reliable 
men. 

Q.  Well,  I  put  tbe  question  because  we  sbip  agents  in  New  Orleans 
bave  tbe  impression  tbat  tbe  majority  of  tbose  pilots  are  reliable  and 
tborougbly  capable  men,  and  we  bave  every  confidence  in  tbem,  and 
tbeir  opinion  is  tbat  tbe  gro'undings  in  many  cases  are  solely  caused  by 
tbe  very  bad  state  of  tbe  cbannel,  tbat  is,  its  crookedness  and  occasional 
lumps,  and  tbe  difficulty  wbicb  a  vessel  bas  in  steering  correctly  wben 
sbe  is  so  close  to  tbe  ground,  and  I  wanted  to  get  your  idea  as  to 
wbetber  you.  agree  witb  tbe  views  of  our  captains  and  pilots  in  that 
view  of  tbe  case? — A.  No,  sir;  I  do  not  agree  witb  tbem  at  all.  In 
January  I  noted  two  steamers  aground  (one  drawing  19^  feet,  tbe  otber 
drawing  22^  feet),  and  tbey  bad  left  a  cbannel  that  was  36  feet  deep, 
and  tbe  30-foot  cbannel  was  250  feet  wide.  Wben  I  asked  wbat  the 
trouble  was  I  got  tbe  same  reply :  <<  Why,  sbe  took  a  sheer  and  wouldn't 
answer  ber  starboard  helm."  Now,  why  sbe  would  not  answer  ber 
starboard  helm,  or  why  sbips  do  not  answer  tbeir  starboard  helm,  I  do 
not  know,  but  I  tbink  it  would  be  a  very  important  thing  to  find  ont 
I  do  not  know  wbat  it  is  due  to.  Another  thdng,  which  you  heard  me 
state,  about  tbe  loading  of  steamers,  tbat  is  a  very  important  factor. 
I  bave  seen  steamers  go  into  that  pass  listed  so  badly  tbat  a  man  could 
not  walk  on  ber  deck.  I  do  not  think  a  vessel  ought  to  be  allowed  to 
enter  the  pass  in  any  such  trim. 

Mr.  NELSON.  You  bave  stated  tbat  in  your  opinion  tbe  South  Pass 
ought  not  to  carry  any  more  water  tban  it  is  now  carrying,  and  tbat  in 
continuing  its  navigability  henceforth  you  wocdd  rely  to  a  large  extent 
on  dredging? 

Witness.  Yes,  sir. 

Mr.  Nelson.  Is  there  any  immediate  necessity,  under  those  condi- 
tions, for  the  expenditure  of  a  large  sum  of  money  to  close  this  crevasse 
in  Pass  a  Loutre  if  a  cbannel  is  to  be  maintained  by  dredging  and  yon 
bave  a  sufficient  volume  of  water  now? 

Witness.  Well,  it  is  important  that  that  crevasse  should  be  closed, 
for  tbe  benefit  of  Southwest  Pass  as  well  as  South  Pass. 
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Mr.  Kelson.  Tou  think,  then,  that  that  crevasse  ought  to  be  closed 
for  the  benefit  of  the  fature  improvement  of  Southwest  Pass! 

Witness.  Yes,  sir;  decidedly.  I  think  it  is  a  very  important  thing 
to  do. 

Mr.  Oatohings.  Is  it  your  judgment  that  whether  the  Government 
undertakes  the  improvement  of  ^uthwest  Pass  or  contents  itself  with 
maintaining  and  possibly  improving  the  channel  through  the  South 
Pass,  that  jetties  must  be  made  use  off 

Witness.  Yes,  sir. 

Mr.  Gatohinos.  Or  can  it  be  done  simply  by  dredging! 

Witness.  No,  sir;  not  by  dredging  alone.    Jetties  must  be  used. 

Major  Miller.  Captain,  in  regard  to  the  improvement  of  Southwest 
Pass,  you  suggested  a  channel,  or  rather  a  passage,  of  200  feet.  You 
surely  did  not  mean  200  feet,  because,  in  that  case,  we  would  not  be 
any  better  off  than  we  are  now. 

Witness.  Two  hundred  feet,  32  feet  deep. 

Mr.  Nelson.  The  witness  meant  200  feet  at  the  bottom,  as  I  under- 
stood him. 

Witness.  Yes,  ^00  feet  at  the  bottom. 

Mr.  Nelson.  In  order  to  give  it  the  proper  slope  f 

Witness.  Yes. 

The  committee  then  took  a  recess. 

Examined  by  Mr.  Nelson  : 

Q.  I  understand  you  wish  to  correct  your  testimony  as  to  the  width 
of  the  jetties  of  the  Southwest  Pass! — A.  Some  of  the  gentlemen  who 
heard  my  testimony  have  stated  to  me  that  their  impression  is  that  I 
gave  200  feet  as  the  width  between  the  jetties  at  Southwest  Pass. 

Q.  I  understood  you  to  mean  200  feet  wide  at  the  bottom  of  the 
channel. — A.  Yes,  sir.  I  did  not  mean  the  distance  between  the  jetties 
would  be  200  feet. 

Mr.  Berry.  You  meant  200  feet  at  the  bottom,  32  feet  deep  f 

The  Witness.  Yes,  sir. 

Q.  I  think  there  is  a  thing  you  forgot  to  state.  Is  it  not  a  fact  that 
about  300  feet  or  more  of  the  jetties  were  washed  away  at  the  end,'  after 
they  were  constructed? — A.  Yes,  sir;  at  the  sea  end  of  the  jetties. 

Q.  On  each  side! — A.  On  both  sides. 

Q.  Three  hundred  feet  in  length  on  each  side! — A.  Yes,  sir. 

Q.  When  were  they  washed  away! — A.  They  were  built  in  August, 
1876.  They  were  washed  away  before  I  got  there.  I  went  there  in 
December,  1876. 

Q.  And  they  were  washed  away  before  you  came  ? — A.  Yes,  sir. 

Q.  And  have  not  been  rebuilt! — A.  No,  sir. 

Q.  Have  any  other  jetties  or  training  dikes  been  washed  away  since 
you  came  there! — A.  About  150  feet  of  the  west  jetty  was  washed  out. 

Q.  At  the  end  of  it? — A.  Yes,  sir. 

Q.  Since  you  came  there! — A.  Yes,  sir. 

Q.  Has  that  been  replaced  ! — A.  Not  yet. 

Q.  Have  any  of  the  dikes  or  jetties  at  the  Head  of  the  Passes  been 
washed  away  since  you  came  there! — ^A.  Yes,  sir. 

Q.  How  much! — A.  What  is  known  as  the  east  dike. 

Q.  Next  to  Pass  a  Loutre  ! — A.  No,  next  to  South  Pass.  That  formed 
the  artificial  east  bank  of  South  Pass  going  down  the  river.  That 
washed  away  many  years  ago. 
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Q,  How  much  washed  away? — A.  1,250  feet. 

Q.  1,260  feet  of  what  you  would  call  the  training  dike! — A.  Yes,  sir. 

Q.  That  was  washed  away  when! — A.  It  washed  away  from  time  to 
time  for  about  three  or  four  years.  The  last  of  it  washed  away  about 
1888. 

A.  Prior  to  1888,  1,250  feet  of  the  training  dike  on  the  east  side  of 
the  outlet  of  the  Pass  had  washed  away! — ^A.  Yes. 

Q.  And  has  never  been  replaced? — A.  No,  sir. 

Q.  There  is  then,  in  fact,  not  much  of  any  training  dike  left  on  that 
side,  is  there! — A.  No,  sir.    It  is  not  necessary. 

Q.  It  is  practically  all  washed  away! — A.  Yes,  sir. 

Q.  Even  the  portion  that  was  washed  away  was  not  necessary? — ^A. 
It  has  not  been  apparent,  since  it  has  been  gone,  that  it  was  necessary, 
because  we  have  got  along  without  it. 

Q.  Why  did  you  not  tell  about  this  when  you  was  on  the  stand 
before? — ^A.  I  was  not  asked  about  it,  sir. 

Q,  Yovi  were  sworn  to  tell  the  whole  truth.  Now,  has  any  part  of 
the  training  dike  on  the  east  side  been  carried  away,  at  the  upper  end 
of  the  Pass?— A.  Of  South  Pass? 

Q.  Yes;  that  is  what  I  am  talking  about. — A.  No,  sir. 

Q.  None  of  it? — A.  No,  sir. 

Q.  No  part  of  that  part  that  was  connected  with  the  mattress  sill  in 
Pass  a  Loutre? — A.  Oh!  That  is  another  thing.  Y"es,  that  is  washed 
out;  the  mattress  sill  in  Pass  a  Loutre  connecting  this  abandoned 
dike — this  dike  that  was  of  no  consequence — that  is  washed  out. 

Q.  Was  the  mattress  sill  connected  with  the  west  dike  of  the  South 
Pass,  or  was  it  connected  with  the  east  dike?^ — A.  The  mattress  sill  was 
connected  with  the  east  dike. 

Q.  I  understood  you  that  the  1,250  feet,  to  which  you  refer,  was  the 
west  dike  in  the  South  Pass  (what  I  call  the  west  dike)  on  the  right 
side  of  the  channel  going  downstream. — A.  On  the  lefb  side  of  the 
channel  going  downstream. 

Q.  The  1,250  feet,  then,  that  was  washed  away,  was  on  the  side  next 
to  the  Loutre  Crevasse? — A.  Yes,  sir. 

Q.  That  is  washed  away? — A.  Yes. 

Q.  That  training  dike? — A,  Yes. 

Q.  Would  not  the  washing  away  of  that  leave  an  opening  for  the 
water  to  run  down  in  Pass  a  Loutre? — A.  Yes,  sir. 

Q.  And  if  that  training  dike  had  been  in  there  would  not  have  been 
such  a  draft  of  water  in  there  and  such  a  diminution  of  the  flow  of 
water  into  the  Pass,  would  there? — A.  They  put  in  another  training 
dike  and  stopped  it  completely. 

Q.  I  understood  you  a  moment  ago  to  say  that  those  1,250  feet  had 
never  been  replaced.  A.  They  have  not;  they  put  it  in  in  another 
place. 

Q.  It  shut  off  the  flow  of  the  water  between  the  upper  dam  and  the 
mainland,  going  into  Pass  a  Loutre? — A.  Yes;  where  the  water  was 
going  into  Pass  a  Loutre. 

Q.  Was  that  what  we  saw  there  to-day? — A.  Yes. 

Q.  When  was  that  built — where  there  are  some  fresh  willows  put  in 
to-day? — A.  They  do  more  or  less  work  on  that  every  year;  they  renew 
it — keep  it  up.    That  dike  was  built  in  1894. 

Q.  Then  there  was  a  period  of  about  six  years  when  there  was  a  gap 
there  unfilled? — A.  Yes,  sir. 

Q.  Between  1888  and  1894 «— A.  Yes. 

Q.  During  that  time  there  was  nothing  at  all  there? — ^A.  Yes. 
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Q.  Well  there  was  1,250  feet  carried  away.  Was  1,250  feet  replaced? 
I  do  not  mean  exactly  iii  the  same  spot,  but  was  1,250  feet  of  dike  put 
in  back  of  it! — ^A,  No,  sir;  it  was  not  the  same  length.  The  distance 
was  150  feet  shorter.    Neither  was  it  the  same  character  of  work. 

Q.  Did  not  the  training  dike  on  that  side  of  the  channel  extend  way 
above  the  mattress  sill,  upstream! — A.  I  do  not  understand  you, 
exactly. 

Q.  Well,  you  know  where  the  mattress  sill  crosses  Pass  a  Loutref — 
A.  Yes.    No;  the  dike  did  not  extend  above  the  mattress. 

Q.  Never  did! — A.  No,  it  only  extended  to  it;  made  a  junction 
with  it. 

Q.  Is  there  not  a  gap  to-day  between  the  end  of  the  mattress  sill  and 
the  end  of  the  bank  or  dike  on  the  east  side! — A,  Yes. 

Q.  How  big  is  thatf — A.  Eleven  hundred  feet  in  length. 

Q.  That  is  a  part  of  the  gap  that  was  covered  by  the  old  dike  tliat 
you  spoke  of  in  the  first  Instance? — A.  Yes. 

Q.  Then  there  is  a  space  of  about  1,100  feet  there  that  is  uncovered 
really? — A.  Yes. 

Q.  Oftheolddike!— A.  Yes. 

Q.  Uncovered  by  any  dike  at  all? — A.  Yes. 

Q.  And  that  is  where  the  water  flows  into  Pass  a  Loutre? — A.  Yes. 
It  flows  into  Pass  a  Loutre  also  over  the  mattress  sill  that  still  remains. 

Q.  Yes,  but  there  is  a  piece  of  1,100  feet  with  nothing  at  all  to 
restrain  it. — A.  Yes. 

Q.  That  was  once  restrained  by  a  dike  that  was  put  in  prior  to 
1879?— A.  Yes. 

Q.  So  the  jetties  there  have  not  been  kept  up  to  the  condition  in  which 
they  were  left  in  1879  when  the  work  was  accepted? — A.  No,  sir. 

Q.  Now,  then  (you  know  and  I  do  not),  if  there  are  any  other  portions 
of  those  jetties  or  dikes  that  were  put  in  which  have  been  carried 
away  since  then,  I  want  you  to  tell  us  once  and  for  all  and  not  hold 
anything  back. — A.  Senator,  I  have  no  desire  to  hold  anything  back. 

Q.  No;  I  do  not  say  you  do.  Now  you  know  and  I  do  not,  and  I  want 
you  to  tell  this  committee  whether  there  are  any  other  spots  of  either 
jettying  or  training  dikes  or  any  other  works  that  were  put  up  there 
that  have  been  carried  away  or  destroyed?— A.  The  upper  dam  at  the 
Head  of  the  Pass  is  the  principal  work  at  the  head  of  the  pass.  You 
noticed  that  dike  crossing  toward  Pass  a  Loutre.  That  is  the  princi- 
pal work  by  which  the  channel  in  South  Pass  is  maintained. 

Colonel  Gillespie.  What  was  tlie  object  of  that  straight  dike  east 
and  west,  that  runs  out  at  the  termination  of  the  present  jetty  that  we 
find  there? 

The  Witness.  The  object  of  it  was  to  divert  the  water  from  Pass  a 
Loutre  into  South  Pass. 

Q.  Now,  would  not  that  object  be  destroyed  to  any  degree  if  there 
was  a  gap  left  there  of  1,100  feet? — A.  This  dike — I  have  forgotten  the 
length  of  it — anyway  there  is  only  a  small  portion  of  it  left;  the  remain- 
ing portion  is,  I  think,  550  feet  long.  It  was  originally  more  than  three 
times  that  length.  While  that  dike  was  in  ox)eration  Mr.  Eads  con- 
templated patting  a  sill  across  South  Pass,  because  there  was  too  much 
water  going  into  South  Pass,  it  was  tearing  the  banks  away.  But  this 
work  gave  way.    That  is  what  caused  the  water  to  go  into  South  Pass. 

Colonel  Gillespie.  Which  work  do  you  mean? 

The  Witness.  At  the  upper  dam.  This  work  gave  way.  A  great 
deal  of  it  washed  out.  That  obviated  the  necessity  of  putting  a  sill 
across  Southwest  Pass.  What  caused  the  flow  into  South  Pass  was 
removed  by  this  work  going  out. 
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Q.  So  there  was  too  mnch  water  pat  into  South  Pass  in  the  begin- 
ning?— A.  There  was  too  mach  at  one  time;  yes,  sir. 

Q.  And  the  carrying  away  of  this  work  cared  that! — A.  Cured  that 

Q.  And  since  then  there  has  not  been  too  mnch  or  too  litUet — A 
There  has  been  too  little  at  times,  and  too  much  at  other  times.  There 
was  too  much  water  in  South  Pass  last  year  when  the  river  was  19  feet 
at  Carrollton,  because  it  was  going  all  over  the  country.  I  consider 
that  the  water  outside  of  the  banks  of  the  river  is  an  injury  to  the 
natural  bank.  All  that  South  Pass  requires  is  a  bank-full  stage,  and  it 
will  maintain  a  channel  at  the  mouth  of  the  river  without  any  trouble. 
That  is  what  I  claimed  in  my  last  annual  report,  and  the  effect  of  the 
last  high  river  bears  me  out  in  my  statement;  because,  whereas  for  two 
or  three  years  previously  we  simply  had  a  slot  through  the  jetty  chan- 
nel, it  was  very  hard  work  to  find  out  that  there  was  a  central  depth 
of  30  feet.  That  channel  improved  with  the  last  high  river,  so  that  in 
May,  1897,  the  least  width  of  the  30-foot  channel  was  150  feet. 

Q.  At  the  head? — A.  Through  the  jetties  at  the  sea  end. 

Q.  I  was  referring  to  the  upper  end — the  upper  end  of  the  Pass; 
•that  is  where  the  dike  was  carried  away,  and  the  dam  you  refer  to,  is 
it  not? — A.  Yes;  the  upper  end  of  the  Pass  was  equally  improved  by 
the  high  water. 

Q.  Has  any  other  part  of  the  jetty  work,  or  the  dike  work,  or  dam 
work  that  was  originally  constructed  been  carried  away  or  destroyed, 
except  what  you  have  stated? — A.  Yes,  sir;  about  500  feet  of  the  mat- 
tress sill  across  Southwest  Pass. 

Q.  What  is  the  condition  of  the  jetties  at  the  lower  end,  toward  the 
outlet — for  there  is  where  the  jetties  proper  are,  anyway? — A.  The  Gulf 
end  of  the  jetties? 

Q.  Yes;  what  is  the  condition  of  the  jetties  themselves?  In  what 
state  of  preservation  are  they? — A.  They  are  in  a  good  state  of  preser- 
vation at  the  present  time. 

Q.  How  long  are  they  likely  to  last  without  any  replacement? — A. 
The  only  trouble  about  the  jetties  down  there  is  the  settlement  of  the 
country.    That  country  is  settling  all  the  time. 

Q.  The  whole  country? — A.  Yes,  sir. 

Q.  And  the  bed  of  the  stream,  too,  I  suppose,  with  it? — A.  I  sup- 
pose so. 

Q.  It  all  settles? — A.  I  know  the  country  is  settling. 

Q.  How  much  of  a  settling  has  there  been  within  the  last  four  or  five 
years? — A.  I  can  not  tell  you  that,  Senator. 

Q.  Have  you  made  any  attempt  to  ascertain? — ^A.  We  have  made 
observations  that  will  give  us  that  approximately. 

Q.  What  do  those  observations  show  has  been  the  amount  of  the 
settling? — A.  I  can  not  give  you  the  figures.  We  know  that  there  is 
a  settling  going  on.  This  is  a  very  delicate  matter  to  determine*  and  it 
is  a  matter  that  is  in  progress  now,  under  the  direction  of  the  Missis- 
sippi River  Commission.  It  has  to  be  determined  by  very  minute 
observations. 

Q.  What  do  the  observations  indicate  so  far?  I  do  not  expect  you 
to  be  exact. — A.  They  indicate  a  settlement  of  the  whole  Mississippi 
delta. 

Q.  To  a  material  extent? — A.  Yes;  I  should  say  so. 

Q.  Well,  give  us  some  idea  in  feet  or  inches,  by  years. — A.  I  wiU 
give  you  an  idea  in  this  way:  When  the  plane  of  average  flood  tide 
for  the  reduction  of  our  soundings  down  there  was  established  in  1875^ 
by  three  months'  observation  it  was  found  to  be  2.76  on  a  certain  gauge. 
That  plane  of  average  flood  tide  today  is  4.1  feet. 
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Q.  How  macli  difference  is  that? — A.  That  is  1.34  feet. 
Q.  In  how  long  a  period! — A.  From  1875  to  1898.    Twenty- three 
years. 

Examined  by  Colonel  Gillespie  : 

Q.  I  want  a  little  definite  knowledge  as  to  the  reason  why  this  con- 
strnction  has  been  made  at  the  upper  end  of  that*island,  on  the  right 
bank  as  we  came  up  the  channel.  It  is  in  the  shape  of  a  letter  ^^T," 
with  spurs  on  each  side,  with  a  branch  running  east  and  west  at  the 
end  of  the  prolongation  of  that  island.  You  kuQW  what  I  mean,  do  yoa 
nott — ^A.  It  was  on  the  left  when  we  came  upf 

Q.  On  the  right,  opposite  the  light- house? — A.  On  the  right  coming 
out  of  South  Pass? 

Q.  Yes.  We  passed  around  it  in  going  down  to  the  crevasse.  There 
is  a  long  east- and- west  dike  there.-:-A.  Yes. 

Q.  For  what  reason  was  that  long  dike  built? — A.  That  is  the  orig- 
inal upper  dam. 

Q.  You  stated  a  few  moments  ago  that  there  was  a  period  in  the  con- 
struction when  Mr.  Eads  thought  there  was  too  much  water  going  down 
the  South  Pass? — A.  Yes. 

Q.  Was  that  construction  put  in  there  for  the  purpose  of  restraining 
that  water? — A.  Iso.  On  the  contrary,  it  was  put  in  for  the  purpose  of 
increasing  it.  That  was  the  time  when  that  dike  was  three  times  as 
long  as  it  is  to-day — more  than  three  times  as  long. 

Q.  Longer,  in  the  same  direction  it  now  is? — A.  Yes;  in  the  same 
direction,  extending  over  to  Pass  a  Loutre,  much  farther. 

Q.  What  destroyed  that  dike?  Is  that  the  destruction  that  yoa 
referred  to? — A.  The  flow  into  Pass  a  Loutre  required  more  room,  and 
the  Mississippi  simply  took  off  enough  of  that  dam  to  accommodate 
itself,  as  it  will  do  in  every  instance. 

Q.  Then  it  was  the  flow  into  Pass  a  Loutre  that  took  off  the  east  end 
of  that  dike? — A.  Yes,  sir. 

Q.  Has  the  dike  a  direction  which  would  give  an  increased  flow  into 
South  Pass? — A.  Yes,  sir;  that  dike  wOl  create  a  backwater  above  the 
head  of  South  Pass  and  make  a  draw  into  South  Pass. 

Q.  Then  it  is  simply  by  increasing  the  head  and  giving  a  flow  around 
to  the  westward  ? — A.  Yes. 

Q.  It  has  no  direct  effect  f — A.  It  does  not  draw  the  water  directly  in. 

Q.  It  does  not  draw  the  water  directly  in,  but  dams  up  the  water 
and  throws  it  around  on  the  west  side? — A.  Yes.  A  work  that  would 
apparently  throw  the  water  into  South  Pass  would  throw  it  right  across 
South  Pass  into  Southwest  Pass,  so  it  was  simply  to  create  a  head  of 
water  and  to  draw  it  into  South  Pass. 

Q.  His  intention,  then,  was  not  to  prevent  the  destruction  of  the 
northern  end  of  that  island? — A.  No;  not  at  all. 

Q.  There  was  no  tendency  to  wear  that  island  away? — ^A.  'So. 

Q.  And  he  simply  wanted  to  produce  an  increased  head  and  then 
throw  it  around  on  the  other  side? — A.  Yes. 

Q.  Kow,  what  tendency  was  there  to  throw  the  water  to  the  west- 
ward rather  than  to  the  eastward  by  a  construction  of  that  kind? — ^A. 
I  do  not  know  that  there  was  any  tendency  to  the  westward. 

Q.  Then  there  was  not  any  utility  in  his  building  that  dam  there.  If 
the  puri)ose  was  to  dam  up  the  water  and  throw  it  to  the  westward, 
why  was  the  tendency  to  the  westward  rather  than  to  the  eastward? — 
A.  By  creating  this  head  above  this  dam,  it  made  a  fall  from  the  wat^r 
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above  to  the  water  going  into  the  South  Pass,  and  drew  the  water  in 
there. 

Q.  Was  the  shortest  distance  through  the  South  Pass  at  that  time 
to.theGulf?— A»  Yes. 

Q.  Then  the  draw  would  have  been  in  that  direction  t — A.  Yes. 

Mr.  Gallingeb.^  You  advocated  the  opening  of  the  Southwest  Pass 
as  the  chief  commercial  highway.  Do  you  know  of  any  engineering 
difficulties  in  the  way  of  making  that  an  entire  success? 

A.  I  do  not  know  a  single  one — not  the  slightest. 

Mr.  Gallingeb.  Do  you  agree  with  other  engineers  in  that  view! 
For  instance,  do  you  fully  agree  with  Major  Quinn  in  that  view! 

A.  I  can  not  say  that  I  agree  with  Major  Quinn,  for,  as  I  understand 
it,  Major  Quinn  says  that  you  can  not  obtain  thirty-two  feet  at  South- 
west Pass. 

Mr.  Gallingeb.  Then  you  may  be  right  or  wrong,  or  he  may  be 
right  or  wrong,  in  the  view  that  is  held  on  that  pointt 

A.  Yes,  sir;  I  may  be  right  or  wrong. 

Q.  Is  the  exteuision  of  that  dike  work  on  the  east  side  of  the  channel 
sufficient  to  give  all  the  draw  of  water  into  South  Pass  that  is  neces- 
sary? Would  any  extension  to  the  northward  be  necessary,  in  other 
words?  Would  it  be  necessary  to  replace  that  quantity  of  the  dike 
work  that  has  been  destroyed? — A.  According  to  present  indications 
it  will  not  be  nceessary. 

Q.  Then  the  construction  at  the  head  of  that  island,  as  we  saw  it 
to-day,  is  sufficient  to  give  all  the  flow  that  you  can  practically  get 
from  the  Mississippi  River? — A.  Entirely  sufficient.  It  throws  all  the 
water  into  South  Pass  that  South  Pass  can  carry  at  high  stage  of  the 
river.  You  noticed,  perhaps,  in  coming  up  South  Pass  to-day,  that 
the  banks  were  fall.  Any  increase  will  overflow  those  banks,  and  that 
is  useless. 

Q.  Then  it  is  not  necessary  to  throw  any  more  water  into  that  chan- 
nel as  long  as  the  banks  remain  as  they  are? — A.  No;  not  at  high  river. 
At  high-river  stage  there  is  sufficient  water. 

Q.  Will  it  be  practicable  to  protect  those  banks  in  a  way  that  will 
be  beneficial  by  an  extension  of  the  works  at  the  head  of  that  island, 
so  as  to  give  an  increased  flow  through  that  channel? — A.  Yes,  sir;  it 
is  })racticable. 

Q.  By  practicable,  of  course,  I  mean  at  reasonable  cost. — ^A.  I  should 
say,  no. 

Q.  Your  opinion,  then,  is  that  it  would  not  be  practicable  to  do  any- 
thing like  leveeing  of  the  present  South  Pass? — A.  It  would  be  prac- 
ticable to  do  it,  but  it  is  extremely  inadvisable  in  my  mind. 

Q.  For  what  reason? — A.  For  the  reason  that  the  banks  at  Soutii 
Pass  will  not  stand  the  erosion  of  an  increased  volume  of  water. 

Q.  That  erosion  would  have  a  tendency  to  enlarge  the  cross  sec- 
tion?— A.  Unquestionably. 

Q.  And  there  would  be  no  object  in  enlarging  the  cross  section  as 
long  as  the  cross  section  remains  as  it  is  at  the  bar? — ^A.  There  would 
be  uo  object  in  increasing  the  cross  section  of  the  Pass  above  the  jetties 
at  all  beyond  what  is  in  the  jetties. 

Q.  That  being  the  case,  as  long  as  the  present  cross  section  of  the 
bar  remains  the  same,  you  can  not  enlarge  the  cross  section  of  the 
Pass  ? — A.  It  would  not  be  advisable. 
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Steamer  Whitney  (Morgan  Line), 

Below  New  Orleans^  La,,  February  9, 1898. 

W.  P.  Ross  testified  as  follows : 

On  behalf  of  the  New  Orleans  Executive  Oommittee  now  working 
for  improvement  at  the  month  of  the  Mississippi  Biver,  I  desire  to  lay 
before  yon  their  reasons  for  believiug  that  South  Pass  is  inadequate, 
under  the  utmost  possible  or  practical  improvement,  to  provide  the 
necessary  channel  for  the  most  economical  tonnage  of  the  present  day, 
and  unquestionably  so  for  the  tonnage  which  will  be  the  ocean  carrier 
of  the  near  future.  We  might  say  that  no  better  confirmatory  evidence 
is  wanted  than  the  fact  that  New  York,  Boston,  and  such  leading 
European  i)orts  as  Liverpool,  are  reaching  out  to  provide  channels  35 
feet  deep  and  of  sufficient  dimensions  otherwise  to  accommodate 
steamers  900  feet  in  length  and  80  to  100  feet  beam. 

Twenty-five  years  ago  (when  the  present  jetty  channel  was  planned) 
we  knew  comparatively  little  of  what  was  possible  in  the  development 
of  ocean  tonnage.  Then  a  steamer  300  feet  long  was  a  large  one,  and 
there  were  few  as  high  as  40  feet  beam,  and  still  fewer  drew  as  much  as 
25  feet  of  water;  furthermore,  it  was  then  supposed  that  the  contract 
for  the  jetties  called  for  a  channel  30  teet  in  depth,  and  even  when  it 
was  modified  to  26  feet  the  alarm  was  not  taken ;  in  fact,  few  people 
knew  of  that  modification,  while  probably  no  one  outside  of  the  con- 
tractors themselves  realized  that  the  26  feetof  channel  provided  was  from 
the  plane  of  mean  high  tide,  subject  to  shoaling  and  fluctuation  through 
wind  and  tide.  In  ascertaining  the  contract  channel,  as  we  under- 
stand, soundings  are  taken  from  the  plane  of  mean  high  tide  (that  is, 
from  a  point  or  bench  mark  so  fixed,  which  might  be  3  feet  above  the 
surface,  in  the  air).  There  may  thus  be  at  neap  tides,  with  north  winds 
blowing,  but  23  feet  of  actual  water,  instead  of  the  26  feet  of  water  to 
which  the  Government  engineer  is  compelled  by  terms  of  contract  to 
certify  as  existing. 

It  is  probable,  had  these  facts  been  known  or  understood,  Mr.  Eads's  con- 
tract would  have  read  so  that  a  minimum  channel  of  26  feet  would  have 
been  assured  at  all  stages  of  tide  and  wind.  Even  this  would  have  been 
inadequate  for  the  present  economical  freight  carriers  now  in  the  trade, 
such  as  the  European,  475  feet  long,  55  feet  beam,  requiring  a  channel 
32  feet  deep,  of  ample  width,  for  safe  and  easy  navigation.  By  safe  and 
easy  navigation  we  mean  that  a  ship  which  will  draw  30  feet  on  even  keel 
in  salt  water  will  draw  30  feet  7^  inches  in  freshwater;  that  nine  ships 
out  of  ten  would  be  trimmed  1  foot  or  18  inches  by  the  stern,  and  farther 
require  at  least  one  spare  foot  of  water  under  their  keel,  even  in  the 
jetties,  where  there  is  no  chance  of  swell  or  sea.  A  ship,  therefore, 
drawing  30  feet  water  even  keel  in  salt  water,  or  30  feet  7^  inches  in 
fresh  water,  will  trim  in  fresh  water  30  feet  forward  and  a  little  over  31 
feet  aft.  As  the  European,  American,  Milwaukee,  Montrose,  Monmouth, 
Montcalm,  and  Monarch  are  ships  of  this  class,  it  needs  no  further  argu- 
ment to  show  that  the  present  jetty  channel,  even  if  improved  to  32 
feet,  would  be  barely  equal  to  the  most  economical  freight  carrier  now 
in  the  New  Orleans  trade. 

That  it  is  not  equal  to  the  modern  freight  carrier,  with  which  New 
Orleans  has  to  compete,  is  shown  by  the  fact  that  the  steamship  Cymric 
is  599  feet  long,  64  feet  beam,  and  38  feet  depth  of  hold,  while  the 
Kaiser  Wilhelm  der  Grosse  is  625  feet  long,  66  feet  beam,  and  43  feet 
depth  of  hold,  and  still  larger  steamers  are  in  course  of  construction. 

A  channel  of  32  feet  in  depth  would  therefore  be  inadequate  for 
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Steamers  actually  in  existence,  much  less  to  the  still  larger  ones  whicb 
will  doubtless  be  built  during  the  next  few  years,  aud  which  will  be 
able  to  carry  cargo  still  cheaper  than  at  present.  That  these  will  be 
built  is  undoubted,  if  only  from  the  fact  that  competition  among  the 
various  freight  earners  will  unquestionably  cause  response  to  the 
demand  for  more  economical  transportation  wherever  facilities  are 
provided  for  the  larger  ships  necessary.  Shipbuilders  all  agree  that 
economy  in  construction  depends  upon  the  depth  and  length  of  the 
boat;  that  increase  in  beam  of  the  vessel,  whereby  lighter  draft  may 
be  had,  adds  to  the  cost  of  construction,  considerably  out  of  proportiou 
to  the  added  cost  of  making  the  ship  deeper  and  longer. 

Another  practical  reason  why  shipowners  object  to  a  channel  where 
they  are  liable  to  strandings,  collisions,  etc.,  is  from  the  fact  that  every 
such  accident  means  an  expenditure  of  large  sums  of  money.  The 
stranding  of  the  Barbara  involved  a  loss  to  the  ship  and  cargo  of  over 
$100,000;  but  at  the  least  every  stranding  involves  detention. 

The  usual  method  of  reckoning  detention  is  at  8  cents  per  ton  net 
register  per  day.  The  Milwaukee,  carrying  27,000  bale  s  of  cotton,  is  4, 755 
tons  net,  which  at  8  cents  per  ton  is  nearly  $400  per  day.  The  inter- 
est on  her  cargo  at  5  per  cent  runs  to  nearly  $30  per  day.  In  addition 
to  this,  towage  expenses  are  incurred  in  almost  every  case  of  touching 
the  ground  ranging  from  $500  to  $10,000  or  $15,000,  as  towboats  for  this 
service  charge,  according  to  size,  from  $20  to  $30  per  hour,  and  some- 
times three  or  four  tugs  are  needed ;  besides  this,  every  vessel  stranding 
blocks  others  from  coming  in  and  going  out.  It  is  not  an  overesti 
mate  to  say  that  recent  strandings,  commenced  by  the  Ramore  Head, 
about  six  weeks  ago,  cost  in  detention,  towage,  aud  interest  a  fall 
hundred  thousand  dollars,  while  the  consequential  damages  can  not  be 
estimated.  We  do  not  know  what  markets  have  been  lost  through 
delays  in  delivery  of  cargo,  although  these  occasionally  come  to  oar 
attention,  and  one  case  was  brought  recently  to  our  notice  which  cost 
the  receiver  on  the  other  side  about  a  thousand  dollars  on  a  small  parcel 
of  grain,  and  doubtless  this  case  is  only  one  of  many. 

Again,  the  agents  loading  steamers  at  this  point  have  been  made 
overcautious  by  the  uncertainty  of  the  steamships  getting  out,  and  in 
many  cases  have  advanced  their  grain  rates  to  a  prohibitive  point  iu 
order  to  give  preference  to  cotton  and  other  light  cargo.  The  effect  of 
this  reacts  through  the  country,  so  that  although  the  cause  may  be 
unknown,  these  strandings  in  South  Pass  have  affected  the  grain 
movement,  and  consequently  tho  prices  in  the  interior. 

There  is  one  thing  also  certain,  and  it  is  that  you  can  not  put  an 
expense  upon  a  shi))owner  which  he  does  not  in  turn  impose  upon  the 
producer.  The  shipowner  is  after  net  revenue  only,  and  every  item  of 
expense — even  such  extraordinary  ones  as  Just  mentioned — are  practi- 
cally allowed  for  in  the  gross  rate  of  freight  which  he  demands.  The 
underwriter  also  adds  his  little  mite  in  tlie  way  of  increased  prerainms 
on  the  ships  and  cargo.  He,  like  the  shii)owner,  figures  all  these 
contingencies  in  his  rate. 

There  is  a  further  reason  why  South  Pass  is  a  standing  menace  to 
ships  inward  bound. 

In  thick  weather  vessels  are  thrown  to  the  westward  through  an 
unmistakable  current  trending  west  i)ast  the  end  of  the  narrow  jetty 
channel.  The  consequence  is  that  they  get  ashore  west  of  the  jetties, 
at  a  point  where,  from  various  causes,  a  dangerous,  hard  shoal  ha.^ 
accumulated.  More  than  one  vessel  has  been  lost  here,  and  others 
seriously  injured^  such  as  the  Chas.  Lullng,   Gottfried  Sckenker^  and 
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Breakwater^  among  many  others.  The  Oottfried  Schenker  contributed 
1,000  tons  pig  iron  as  her  share  to  this  dangerous  shoal.  At  Southwest 
Pass,  with  an  entrance  probably  1,600  feet  wide  and  no  shoal  to  the 
westward,  this  danger  disappears. 

As  an  example  of  how  shipowners  and  underwriters  look  on  these 
constant  strandiugs  in  South  Pass,  I  would  quote  from  a  letter  just 
received  from  the  managers  of  the  Head  Line,  whose  steamers  Ramore 
Head^  Inishowen  Hea4y  and  Malin  Head  suffered  expense  and  detention 
since  the  1st  of  January.    They  write: 

We  confirm  cables  exchanged  and  note  that  yon  havenow  compromised  the  Ramore 

Head  towage  for .     We  certainly  think  that  both  of  these  firms  have  been 

amply  remnoerated  for  their  work.  Of  conrse  we  can  not  pay  a  snm  of  this  kind  ont 
of  our  own  pockets,  and  are  therefore  having  average  bond  perfected  and  the  amonnt 
will  constitute  a  gt^neral  average  claim  upon  the  ship  and  cargo.  It  is  very  unfor- 
tnnate,  but  can  not  be  helped.  We  have  no  doubt  whatever  that  yon  have  done  your 
best  to  reduce  the  claim,  bnt  all  these  things  tell  with  nhderwriters  against  New 
Orleans.  You  can  have  little  idea  how  it  is  canvassed  here,  these  continual  ground- 
ings, heavy  expenses,  and  long  detention. 

Coming  now  to  the  question  of  width  of  channel:  In  the  navigation 
of  ships,  it  is  manifest  that  in  a  narrow  channel  with  a  swift  current 
vessels  are  at  any  time  liable  to  take  a  sheer  into  the  bank.  Many  of 
the  strandings  in  South  Pass  have  been  from  this  cause.  That  is  one 
disadvantage  of  a  narrow  channel.  The  next  difficulty  in  a  narrow 
channel  is  the  increased  risk  of  collision.  Where  we  had  formerly  to 
deal  with  ships  35  to  40  feet  beam  and  only  300  feet  long,  the  present 
channel  was  not  so  far  out;  but  now  that  we  have  to  clea> with  ships  of 
45  to  55  feet  beam  and  lengths  400  to  500  feet,  there  is  manifestly  more 
difficulty  in  navigating  this  same  narrow  channel;  while  to  deal  with 
ships  800  or  more  feet  in  length  and  60  feet  beam,  it  is  manifest  that 
these  difficulties  will  be  again  enormously  increased. 

As  examples  of  what  is  meant,  1  would  instance  the  steamship  Bar- 
bara^ grounded  last  year  in  South  Pass  during  high  water,  with  a  0-mile 
current  running.  Her  propeller  and  rudder  were  disabled  and  twisted 
out  of  shape,  and  it  was  found  impossible  to  tow  her  in  this  condition 
upstream,  stern  first,  to  the  Head  of  the  Passes.  Although  she  is  only 
340  feet  long  and  was  drawing  but  24  feet,  it  was  necessary  to  drive 
piles  alongside  the  banks,  to  which  the  ship  could  be  secured,  and  then 
lighten  her  of  1,000  tons  of  cargo  before  she  could  be  winded  round  bow 
up  upstream.  In  the  case  of  the  Ramore  Head,  402  feet  long  (which 
steamer  grounded  about  a  month  ago  at  Grand  Bayou),  she  had  to  be 
towed  upstream  after  being  floated  to  the  Head  of  the  Passes  (about  6 
miles)  stern  first,  because  she  could  not  turn  round  and  steam  up. 

There  is  evident  danger  in  towing  a  ship  stern  first  against  a  fast 
current,  and  it  is  impossible  if  the  propeller  and  rudder  are  disabled, 
as  was  the  case  with  the  Barbara.  Had  the  Ramore  Head  been  so 
disabled  it  would  have  been  necessary  to  lighten  her  and  take  her  to 
sea  before  she  could  have  been  turned  round  and  towed  back  to  the 
city  for  repairs.  This  question  of  turning  a  ship  around  in  the  Pass  is 
something  liable  to  be  required  at  any  time,  especially  in  a  channel  12 
miles  long,  and  it  is  plain  that  such  a  feat  is  not  possible  unless  the 
channel  is  as  wide  as  the  ship  is  long;  that  is,  with  a  ship  drawing  30 
feet  of  water,  500  feet  long,  there  should  be  a  30foot  channel  at  least 
700  feet  in  width  at  the  bottom,  in  which  she  could  be  freely  turned, 
and  this  necessity  grows  i;vith  the  length  and  the  depth  of  the  ship. 

Another  reason  requiring  width  of  channel  is  the  fact  (in  which  all  nau- 
tical men  agree,  although  it  may  be  a  chestnut)  that  an  accident  which 
will  result  in  tlie  sinking  of  a  vessel  is  bound  to  occur  sooner  or  later. 
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Possibly,  when  this  inevitable  collision  does  come,  there  will  be  two 
vessels  sunk.  It  is  improbable  that  such  vessel  or  vessels  will  lie  fair 
np  and  downstream,  but  are  more  liable  to  get  athwartship,  and  may 
occupy  pretty  near  the  whole  width  of  the  channel  or  as  much  of  it  as 
that  ship's  length  will  go.  Now,  a  vessel  in  such  a  position  would 
speedily  so  fill  herself  with  sediment  that  little  short  of  dynamite  would 
be  effective,  except  possibly  the  slow  process  of  breaking  the  ship  up  into 
pieces  and  removing  her  plate  by  plate.  While  dynamite  would  doubt- 
less blow  the  ship  up,  it  would  blow  the  channel  with  it  by  destroying 
the  extremely  narrow  banks.  Such  a  wreck  would  completely  stop  the 
channel  for  a  twelvemonth,  and  New  Orleans  would  be  as  well  bottled 
up  and  ruine<l,  for  a  seaport,  as  if  it  were  located  at  Kansas  City. 

Thereis  butoneefifective  remedy  for  this,  and  it  is  that  the  channel  must 
be  sufficiently  wide  for  any  vessel  to  be  sunk  and  still  leave  space,  ou 
one  side  or  the  other,*  for  other  long,  wide,  and  deep  vessels  to  pass. 
Under  such  circumstances  even  600  feet  width  of  channel  would  hardly 
be  sufficient.  This  is  not  a  fancy  sketch,  or  a  false  cry  of  '*  wolf,''  but 
one  which  will  be  borne  out  by  the  expectations  of  experienced  seafaring 
men  the  world  over,  with  expressionsof  wonder  that  it  has  not  occurred 
before. 

Having  thus  described  at  length  what  the  ships  require  and  expect 
(now  and  in  the  future)  for  easy  and  safe  navigation,  I  would  next  draw 
your  attention  to  what  we  have  at  South  Pass  and  compare  same  with 
Southwest  Pass.  We  take  the  stand  that  a  channel  35  feet  deep  and 
800  to  1,000  feet  wide  at  the  bottom,  at  all  stages  of  the  river,  is  neces- 
sary for  easy  and  safe  navigation.  At  South  Pass  we  have  a  channel 
12  miles  long  from  the  Head  of  the  Passes  to  the  sea  end  of  the  jetties. 
It  is  approximately  600  feet  wide  throughout  at  the  surface,  with  a  nom- 
inal channel  26  feet  deep  and  200  feet  wide  at  the  bottom.  At  Southwest 
Pass  we  have  a  channel  perhaps  15  miles  from  the  Head  of  the  Passes 
to  deep  water,  but  it  is  nearly  three  times  as  wide  as  South  Pass, 
or  some  500  feet  wide,  throughout  its  entire  length  up  to  about  the 
light-house,  where  it  commences  to  widen  out.  From  this  point  to  the 
10-fathom  curve  in  the  Gulf  it  is  about  6  miles. 

From  the  Head  of  the  Passes  to  the  pilot  station  the  channel  through- 
out runs  40  to  50  feet  deep  and  about  800  feet  wide  at  the  bottom.  The 
natural  conditions,  therefore,  are  that  Southwest  Pass  would  have  a 
channel  wide  enough  and  deep  enough  for  all  purposes;  so  that  with 
the  excei)tion  of  the  necessary  works  (which  are  common  to  both  South 
and  Southwest  Pass)  needed  at  the  Head  of  the  Passes  and  the  jetty 
works  at  the  mouth  of  Southwest  Pass,  nothing  further  would  seem  to 
be  needed  for  easy  and  safe  navigation  through  Southwest  Pass. 

At  South  Pass  the  conditions  are  altogether  different.  The  entire 
channel,  12  miles  long,  the  jetties  themselves,  and  the  works  at  the  Head 
of  the  Passes,  would  all  have  to  be  widened  and  deepened  throughout 
the  entire  length.  Engineers  tell  us  that  the  banks  of  South  Pass  are 
not  strong  enough  to  support  themselves  if  the  channel  is  deepened  to 
any  great  extent.  As  we  need  a  channel  800  to  1,000  feet  wide  at  the 
bottom,  it  is  necessary  to  have  a  channel  1,500  to  2,000  feet  wide  at  the 
surface  and  carrying  a  much  larger  volume  of  water  than  at  present. 
Doubtless  the  works  at  the  Head  of  the  Passes  can  be  enlarged  and 
widened  so  that  any  amount  of  water  can  be  deflected  into  South  Pass, 
but  what  can  be  done  with  the  jetties  themselves  If  If  the  Pass  is  wid- 
ened and  deepened  as  required  the  volume  of  water  that  will  be  neces- 
sary to  scour  out  the  Pass  will  be  so  great  as  to  erode  a  channel  through 
the  jetties  at  least  40  feet  deep.     It  seems  plain  that  such  a  channel 
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would  nndermine  the  works,  and  all  the  rock  and  stone,  etc.,  now  com- 
I)osing  them  slide  into  and  destroy  same.  The  works  throughoat  South 
Pass,  from  the  head  and  including  the  jetties,  were  all  designed  for  a 
channel  less  than  30  feet  in  depth.  Thus,  at  South  Pass,  the  entire  gut 
(it  is  nothing  more),  12  miles  long,  would  have  to  be  widened  and  exca- 
vated, and  when  it  was  done  there  would  bo  a  very  great  risk  that  the 
value  of  the  work  would  be  destroyed  through  this  undermining  of  the 
jetty  works  themselves. 

At  Southwest  Pass  we  have  none  of  these  difficulties  to  encounter. 
We  think  it  is  simply  the  problem  of  contracting  and  extending  the 
banks  for  less  than  5  miles  into  deep  water  and  incidental  dredging. 
Whether  there  are  engineering  difficulties  about  this  which  would 
make  the  work  impracticable,  is  something  of  which  we  are  not  com- 
X>etent  to  speak.  The  surveys  now  called  for  are  to  establish  this  fact 
by  competent  testimony.  We  consider  that  our  duty  is  limited  to 
I)ointing  out  to  you  tbe  difficulties  and  shortcoming  of  the  present 
channel  and  the  difficulties  we  see  in  making  South  Pass  available  for 
what  is  now  so  badly  needed  and  what  must  become  more  and  more 
necessary  with  each  year. 

In  conclusion,  there  is  a  final  reason  why  the  channel  out  of  the 
Mississippi  Eiver  should  be  sufficient  for  the  most  modem  of  the 
world's  navy,  present  and  future,  and  a  reason  in  which  the  entire 
country  is  interested.  At  present  there  are  few  harbors  where  the 
larger  vessels  of  the  United  States  Navy  could  seek  refuge  in  case  of 
overpowering  necessity,  and  none  in  tbe  Oulf.  The  Mississippi  River 
itself  afibrds  a  harbor  that  can  accommodate,  in  single  file,  something 
like  1,500  of  the  largest  vessels  in  the  world,  as  in  the  lowest  water 
there  is  ample  depth  in  the  channel  for  200  miles  above  the  Head  of  the 
Passes.  This  harbor  is  landlocked  and  the  entrance  to  it  could  be 
obstructed  with  the  greatest  ease  against  the  entrance  of  any  foe. 

In  case  of  war  with  the  countries  to  the  south  of  us,  or  in  fact  with 
any  foreign  country,  New  Orleans  would  be  one  of  the  bases  of  opera- 
tions, provided  this  channel  at  the  entrance  of  the  river  was  made 
adequate.  The  natural  causes,  which  would  even  compel  this,  lie  in 
the  fact  that  it  is  not  only  a  large  city  and  seaport,  where  every  requi- 
site incidental  to  military  and  naval  operations  can  be  concentrated, 
but  it  is  the  terminus  of  the  greatest  river  in  the  country,  and  it  is  also 
the  terminus  of  the  largest  number  of  important  trunk  lines,  not  even 
excepting  New  York,  and  as  a  concentrating  x)oint  thereby  unequaled. 
It  is  the  only  large  harbor  where  ships  can  lie  in  fresh  water  and  is 
therefore,  par  excellence,  the  best  point  where  the  navy  held  in  reserve 
could  be  laid  up,  so  as  to  be  in  sucli  a  place  that  when  wanted  for  service 
in  an  emergency,  they  would  not  require  detention  in  docking,  cleaning 
bottom,  repairs,  etc.,  which  matters,  while  apparently  trivial,  are  very 
important  in  actual  practice. 

I  would  wind  up  with  a  statement  of  the  steamers  grounded  in  South 
Pass  during  1896,  1897,  and  up  to  January  31, 1898: 

Memorandum  of  stoamers  grounded  in  and  about  South  Pass,  Mississippi  Jiiver,  during 

J896,  1897,  and  January,  1898, 

1896. 

Two  steamers  were  grounded  in  Grand  Bay  on  Reach  and  one  steamer  was  grounded 
about  1^  miles  above  South  Pass  lisht-house. 
Mar.  20.  Steamship  Montezuma,  25  feet,  grounded  about  1^  miles  above  South  Pass 

light-house. 
Apr.  21.  Steamship  lona,  25  feet,  grounded  in  Grand  Bayou  Reach. 
Apr.  25.  Steamship  Nordhvalen,  23|i  feet,  grounded  in  Gran'd  Bayou  Reach. 
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1896  AND  1897. 

Foarteen  steamships  and  one  ship  grounded,  as  follows: 

1896. 
Sept.  27.  Steamship  Galiego,  23  feet,  grounded  head  of  South  Pass. 
Oct.   15.  Steamship  Alberta,  25^  feet,  grounded  opposite  West  Light. 
Oct.  21.  Steamship  St.  Jerome,  19^  feet,  grounded  2  miles  below  head  of  South  Pass. 
'  1897. 

Feb.  12.  Steamship  Louisianaf  17  feet,  grounded  1,000  feet  beyond  end  of  west  jetty. 
Apr.  17.  Steamship  Barharay  24^  feet,  grounded  500  ieet  below  South  Pass  light-house. 
Apr.  27.  Steamship  Aco,  24|  feet,  grounded  Goat  Island  Reach. 
May    5.  Steamship  Principeaaa  Christiana^  20^  feet,  grounded  at  entrance  to  jetties. 
May  27.  Steamship  Rhoetia,  24^  feet,  grounded  in  Grand  Bayou  Reach. 

During  the  month  of  June  there  were  four  steamers  grounded  in  Grand  Bayoa 
Reach,  names  unknown,  drawing  from  23}  to  25  feet. 

Junk  30,  1897,  to  January  31, 1898. 

1897. 
Oct.    8.  Steamship  Inchisle,  24  feet,  grounded  in  Grand  Bayou  Reach. 
Dec.  28.  Steamship  Ramore  Head,  2b\  feet,  grounded  one-fourth  mile  below  Head  of 

Passes  light  house. 
Dec.  28.  Steamship  Berenicia,  25  feet,  grounded  between  Grand  Bayou  and  Goat 

Island. 
Dec.  29.  Steamship  Carolina,  22^  feet,  grounded  one- fourth  mile  below  Head  of  Passes 

light-house. 
Dec.  30.  Steamship  Duchess  of  York,  19^  feet,  grounded  one-fourth  mile  below  Head 
of  Passes  light-house. 
1898. 
Jan.    8.  Steamship  Montezuma,  25^  feet,  grounded  in  Grand  Bayou  Reach. 
Jan.  10.  Steamship  Breakwater,  grounded  east  jetty  (entering). 
Jan.  13.  Steamship  Galiego,  22\  feet,  grounded  Grand  Bayou  Reach. 
Jan.  15.  Steamship  Montrose,  24^  feet,  grounded  Grand  Bayou  Reach. 
Jan.  16.  Steamship  Montezuma,  25}  feet,  grounded  Grand  Bayou  Reach. 
Jan.  22.  Steamship  Beltislon,  22|  feet,  grounded  Grand  Bayou  Reach. 

This  list  does  not  include  a  vastly  larger  number  of  vessels  that  were  detained, 
some  for  a  number  of  days,  until  the  channel  was  cleared. 

Q.  What  is  the  length  of  time  reciuired  for  the  navigation  fh)m  the 
Head  of  the  Passes  to  the  Gulf! — A.  It  depends  on  circumstances.  It 
IS  12  miles.    Some  ships  go  slow  and  some  go  fiister. 

Q.  What  is  the  average  length  of  timet — A.  I  suppose  the  average 
time  would  be  about  two  hours;  perhaps  three  hours,  if  they  are  going 
slow. 

Q.  How  many  vessels  on  an  average  use  that  channel  per  day! — A. 
1  believe  there  are  about  1,200  steamers,  large  and  small,  go  out  of 
New  Orleans  every  year.  That  would  be  about  4  in  and  4  out  daily 
the  year  around,  outside  of  tugboats  and  vessels  of  that  class. 

Q.  Is  a  record  kept  of  the  vessels  passing  in  and  out  of  South 
Pass? — A.  All  vessels  that  enter  and  clear  from  New  Orleans  use  that 
Pass. 

Q.  And  the  record  shows,  according  to  your  statement,  that  4  ves- 
sels pass  in  and  4  vessels  pass  out  per  day! — A.  I  think,  about  that 

Q.  Would  it  be  any  great  hardship  to  place  this  channel  under  the 
guardianship  of  the  tlnited  States  Government,  say,  so  there  should 
be  but  one  passage  each  way  daily? — A.  Yes;  because  they  have  to 
take  their  turn  for  the  tide,  wherever  there  are  several  large  vessels 
of  deep  draft,  and  it  would  only  allow  about  1  vessel  per  day  on  that 
theory,  if  they  drew  much  water. 

Q.  How  much  is  the  average  tide? — A.  The  tide  is  supposed  to  be  a 
foot.    The  wind  influences  it  a  great  deal. 

Q.  Does  the  wind  interfere  very  much  with  the  draft  of  a  vessel, 
or  the  tide? — A.  Yes,  sir. 

Q.  Now,  I  repeat  my  question:  Would  it  be  a  very  great  hardship  to 
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require  that  there  should  be  but  one  single  passage  either  way  t — A« 
Yes,  sir;  for  this  reasou,  that  in  the  winter  time  (while  this  average 
may  be  4  a  day  the  year  aronnd)  there  may  be  12  to  20  in  one  day 
going  out,  and  as  many  coming  in. 

Q.  Can  you  state  any  particular  day  in  which  there  were  12  or  20 
steamers  used  this  channel! — ^A.  We  have  a  number  of  times  this 
winter  had  12.    I  think  one  time  we  had  17  steamers  clear  in  one  day. 

Q.  Can  you  cite  any  particular  day  in  which  there  were  17  vessels, 
or  even  12,  that  used  this  passage  in  one  dayt — A.  I  could  not  cite  the 
date,  but  I  think  1  could  find  it  by  looking  up  the  clearing  records. 

Q.  Then  you  make  the  statement  without  looking  up  the  records? — 
A.  Yes;  I  make  the  statement  from  memory.  I  have  noticed,  I  think, 
as  high  as  17  steamers  clear  in  one  day. 


Steamer  Whitney,  Morgan  Line, 

Below  New  Orleaiis^  La.j  February  P,  1898. 

Mr.  Sanders.  Mr.  Chairman,  we  are  very  desirous  of  having  Major 
Harrod  give  us  some  testimony  on  this  matter;  and  if  you  will  permit 
me,  I  would  like  to  preface  his  evidence  with  a  letter  received,  at  my 
request,  from  himself  and  Colonel  Eichardson,  when  our  committee  was 
considering  the  petition  which  we  should  place  before  Congress.  We 
had  had  considerable  consultation  as  to  whether  it  was  advisable  for 
us  to  ask  the  Congress  to  improve  the  present  Pass  or  whether  we 
sho'ald  ask  the  improvement  of  the  Southwest  Pass;  and  in  that  con- 
nection we  endeavored  to  obtain  evidence  of  competent  engineers  to 
give  us  their  expert  guidance  in  the  matter,  and  we  wrote  to  Major 
Harrod  and  Colonel  Bichardson,  asking  them  to  be  kind  enough  to 
express  their  opinions  on  the  feasibility  of  improving  the  present  Pass 
to  make  it  suitable  for  modern  tonnage.  This  is  their  reply,  if  you  will 
permit  me  to  read  it. 

Mr.  Nelson.  Yes,  sir. 

Mr.  Sanders.  It  is  addressed  to  me  and  is  as  follows: 

New  Orleans,  La.,  January  5, 1898. 
Mr.  M.  J.  Sanders, 

Chairman  Executive  Committee  General  Conference  on 

Improvement  of  Channel  at  Mouth  of  the  MisHeeippi  Birer. 

Dear  Sir  :  In  reply  to  your  request  for  our  opinious  as  to  the  practicabinty  of 
improving  the  present  channel  through  Sonth  Pass  by  an  increase  of  its  depth  and 
width,  vre  would  make  the  following  statement : 

The  works  for  the  improvement  of  the-  South  Pass  at  its  head  and  bar  contracted 
its  cross  section  and  extended  its  length,  and  thus  tended  to  diminish  its  discharge. 
It  hence  became  nec«s.sary,  in  order  to  preserve  the  normal  proportion  of  tlie 
discharge  which  was  required  for  the  proposed  depth,  to  give  the  works  at  the  Head 
of  the  Pass  a  funnel  shape,  and  to  throw  sills  across  the  competing  Parses. 

It  will  thus  be  understood  that  it  is  only  by  maintaining  the  adjustment,  as  orig- 
inally established  by  Mr.  Eads,  with  great  skill  and  cost,  that  the  constant  struggle 
of  the  two  larger  Passes  to  rob  South  Pans  of  a  part  of  its  discharge  has  been 
thwarted. 

But,  within  the  past  four  or  five  years,  this  adinstment  of  the  volume  of  discharge 
between  the  several  Passes  has  been  disturbed  by  the  Iohs  of  a  part  of  the  work 
designed  to  deflect  the  flow  from  Pass  a  Loutre  into  Sonth  Pass,  by  the  recession  of 
the  right  bank  of  the  former  Pass,  the  flanking  of  the  sill  across  its  head,  and  the 
opening  of  the  crevasse  into  Garden  Island  Bay.  These  changes  have  given  an 
increase  to  the  discharge  of  Pass  a  Loutre  which  has  been  largely  taken  from  South 
Pass.  The  latest  gaugings  of  which  we  have  information  give  the  percentage 
of  discharge  through  the  three  Pav^ses — Southwest,  Loutre,  and  South,  respectively — 
at  41,  52,  and  7,  against  about  45,  44,  and  11  at  the  inception  of  the  work  on  th« 
South  Pass  jetties.     It  thus  appears  that  South  Pass  now  has  less  than  two-thirds 
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of  the  Yolame  and  energy  of  corrent  which  was  considered  necessary  for  the  reenUi 
contemplated,  and  for  which  the  works  of  improvement  were  designed,  viz,  a  200- 
foot  channel  26  feet  deep  into  and  throngh  the  Pass,  with  a  central  depth  of  30  feet 
throuffh  the  jetties  and  over  the  bar. 

Under  these  conditions  yonr  question  may  be  considered  as  resolving  itself  into 
the  following  shape :  Is  it  practicable  to  take  South  Pass  in  its  present  state  of 
decadence,  when  the  requirements  of  the  law — for  reasons  that  are  quite  clear  and 
natural — are  with  increasing  difficult v  complied  with,  and  give  it  a  capacity  far 
exceeding  its  original  dimensions  or  the  intent  with  which  the  works  of  Mr.  Eads 
were  designed  f    We  think, not. 

Notwithstanding  the  great  success  of  the  jetties  and  their  thoroa^h  adaptation 
to  the  requirements  of  the  ships  of  twenty  years  ago,  it  seems  to  us  impracticable 
to  enlarge  the  dimensions  of  South  Pass  to  either  the  width  or  depth  demanded  for 
the  commerce  of  to-day.  No  port  is  sufficient  for  this  which  will  not  at  all  times 
of  the  tide  admit  ships  600  feet  long,  drawing  30  feet,  for  which  will  be  needed 
through  the  pass  a  32-foot  channel  400  feet  wide,  and  through  the  ietties  and  over 
the  bar  a  35- foot  channel  of  still  greater  width.  The  Pass  itself  should  have  a 
width  of  not  less  than  1,000  feet  between  banks. 

The  difficulty  in  obtaining  the  depth  above  mentioned  in  Soath  Pass  would  be 
that  of  controlling  a  proportion  of  the  river's  discharge  which  would  be  sufficient 
to  scour  or  even  maintain  it,  and  the  danger  in  getting  the  width  that  the  banks 
would  be  so  weakened  and  lowered  that  breaches  through  them  would  be  imminent. 

The  advisable  course  is  the  immediate  beginning  of  the  improvement  of  South- 
west Pass,  and  until  sufficient  results  are  obtained  there  to  maintain  the  channel 
now  required  by  law  in  South  Pass. 

very  respectfully^  B.  M.  Harrod. 

HSNBY  B.  BlCHARI>80N. 


Steamer  Whitney,  Morgan  Line, 
Below  New  Orleans^  La.j  February  P,  1898. 

B.  M.  Harrod,  recalled,  testified  as  follows: 

The  Witness.  I  have  never  had  any  official  connection  with  this 
work  of  the  improvement  of  the  Passes  of  the  Mississippi  Biver.  My 
interest  in  it  is  that  of  an  engineer  and  citizen  of  Kew  Orleans.  I  have 
followed  the  work  as  closely  as  I  have  had  the  opportunity  since  its 
inception. 

I  assume  that  it  is  the  intention  of  the  Government  to  make  this  one 
of  the  first-class  harbors  of  the  country;  a  harbor  that  will  admit  any 
vessel  that  has  been  built  up  to  this  time  or  that  will  be  built  within  a 
reasonable  time  in  the  future.  I  think  a  fair  demand  for  such  a  port  is 
that  through  the  Pass  and  through  the  jetties  a  depth  should  be  main- 
tained sufficient  for  vessels  600  feet  long,  of  30  feet  draft,  with  corre- 
sponding beam.  I  think  the  channel  should  be,  for  a  width  of  500  feet, 
over  32  feet  in  depth,  which  would  give  a  greater  central  depth.  As 
you  approach  a  point  in  the  jetties  to  which  the  swell  of  the  sea  reaches, 
the  depth  and  width  should  be  increased  until  over  the  bar  itself  yon 
have  a  depth  of  35  or  36  feet  and  a  width  greater  than  500  feet.  A 
width  of  500  feet  and  depth  of  32  feet  would,  of  course,  give  a  gi^eater 
central  depth ;  and  that  greater  central  depth  I  think  is  necessary. 
Thirty-two  feet  as  a  maximum  would  not  be  sufficient,  but  a  32-foot 
depth  and  a  500-foot  width  would  give  a  central  depth  which  I  believe 
would  be  sufficient. 

Mr.  !Nelson.  What  would  you  estimate  the  central  depth  in  such  a 
case  as  that? 

The  Witness.  I  should  suppose  it  would  run  up  to  fully  34  or  36 
feet;  but  that  would  only  be  the  thread,  or  thalweg,  of  rx)ur8e. 

Mr.  Nelson.  Yes,  I  understand. 

The  Witness.  I  am  generally  of  the  opinion  that  the  cause  of  the 
decadence  of  the  South  Pass,  as  far  as  it  has  proceeded,  is  the  loss  of 
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the  proportion  of  the  river's  discharge  for  which  the  works  originally 
were  designed. 

Mr.  Nelson.  In  this  connection  I  would  like  to  call  yoor  attention 
to  Mr.  Donovan's  testimony  a  moment  ago.    Did  yon  hear  it? 

The  Witness.  I  did,  sir. 

Mr.  Nelson.  You  heard  what  he  said  about  the  construction  of  that 
dam  at  the  entrance,  that  has  been  carried  away,  and  that  was  found 
to  bring  too  much  water  into  the  pass,  and  that  since  it  has  been  car- 
ried away  the  quantity  has  been  moderate  and  reasonable,  but  before 
that  it  was  found  to  be  too  much,  and  that  there  is  a  gap  of  600  feet 
there  that  is  uncovered  of  that  original  dam  or  dikef 

The  Witness.  I  have  great  deference  for-  Mr.  Donovan's  opinion. 
I  know  him  well,  and  I  know  his  experience  and  ripe  judgment  in  the 
matter.  I  substantially  agree  with  him,  with  this  limitation :  The  works 
were  designed  to  control  ibr  South  Pass  about  ten  or  eleven  per  cent  of 
the  discharge  of  the  river.  As  constructed  they  controlled  more.  Had 
that  proportion  of  10  per  cent  of  discharge  been  maintained  in  the 
South  Pass,  the  result  to-day  would  be  difierent.  Certain  failures  which 
have  occurred  would  have  been  avoided.  Under  the  conditions  existing 
to-da}'',  since  the  discharge  has  been  reduced,  I  am  not  prepared  to  say 
that  the  safety  in  restoring  it  would  be  quite  assured.  But  I  am  of  the 
opinion  that,  had  the  conditions  of  control  of  discharge  that  existed 
from  1883  to  toward  the  end  of  that  decade  been  maintained,  the 
superb  condition  of  the  South  Pass  and  the  jetties  as  a  channel  during 
that  period  would  have  been  maintained.  1  think  the  reduction  of  the 
proportion  of  the  volume  of  water  from  ten  or  eleven  down  to  about  seven 
per  cent  is  closely  connected  with  the  failure  of  the  jetties  (relatively 
speaking)  in  later  years.  This  leads  me  to  say  that  in  any  future 
improvement  of  the  mouth  of  the  Mississippi  Eiver  absolutely  the  first 
thing  and  the  most  important  thing  to  do  would  be  to  establish  such 
control  over  the  distribution  of  the  total  discharge  of  the  river  between 
the  several  passes  as  is  decided  to  be  necessary  for  the  improvement  of 
any  one  pass.  Ko  matter  what  pass  is  to  be  improved,  whether  the 
South  Pass  jetties  are  to  be  maintained  or  whether  the  Southwest  Pass 
is  to  be  jettied,  or  under  any  other  circumstances,  I  think  that  is  abso- 
lutely tlie  first  thing  to  be  done  and  the  thing  that  must  be  maintained 
from  beginning  to  end.  When  that  control  of  the  distribution  is  lost 
the  mouth  of  the  river  is  in  jeopardy. 

Examined  by  Mr.  Nelson: 

Q.  !N^ow,  may  I  suggest  one  thing  to  you  here,  Major?  because  I  want 
to  hear  your  views  on  it.  According  to  Mr.  Donovan's  statement,  there 
is  a  sufficient  flow  of  water  into  South  Pass  now  at  this  stage  of  water; 
that  it  ought  not  to  have  any  more.  Now,  that  being  the  case,  I  would 
infer  from  that  statement  that  it  is  only  at  low- water  stages  that  you 
would  require  a  greater  inflow.  Now,  then,  how  would  you  bring  that 
about,  so  as  to  operate  only  at  the  low  stages  and  not  at  the  same  time 
operate  at  higher  stages! — A.  You  can  not  do  that,  sir.  You  can  not 
treat  this  river  as  you  would  a  miner's  ditch — sell  the  water  by  inches 
and  peddle  it  out  among  the  different  passes — you  are  obliged  to  take 
it  as  it  comes. 

Q.  Now,  then,  there  is  a  difficulty  that  I  can  not  reconcile  in  my  own 
mind — the  difierence  between  your  statement  and  Mr.  Donovan's  state- 
ment.— A.  The  difference  between  Mr.  Donovan's  statement  and  mine 
is  that  the  pass  having  been  (as  I  understand  it)  to  some  degree  im- 
paired, the  discharge  has  been  reduced  to  about  7  per  cent. 
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Q.  As  it  is  to-day  f — A.  Yes.  And  my  statement  is  that  I  believe 
the  pass  would  be  in  better  condition  to-day  had  the  discharge  of 
between  10  and  11  per  cent  been  maintained.  Bat  as  to  restoring  it 
from  7  to  10  now,  it  is  a  doubtful  and  difficult  process  which  I  am  not 
prepared  to  recommend. 

Mr.  Gallinger.  Why  doubtful  and  difficult? 

The  Witness.  On  account  of  the  erosion  and  weakness  of  the  banks, 
and  the  danger  that  would  attach  to  restoring  the  cross  section,  the 
danger  which  would  arise  from  throwing  a  larger  volume  of  water  into 
the  pass  for  purposes  of  scour. 

Mr.  Gallingeb.  But  if  that  larger  volume  had  continued  uninter- 
ruptedly, would  not  this  erosion  have  gone  on  to  a  greater  extent? 

The  Witness.  No,  sir.  By  '*  larger "  I  meant  10  to  11  per  cent,  as 
originally  intended.  Had  that  been  maintained,  the  enlargement  of 
channel  by  erosion  would  not  have  continued.  Filling  commenced 
when  the  volume  of  discharge  was  allowed  to  decrease. 

Mr.  Gallinger.  You  have  testified  that  you  think  we  would  have 
been  better  off  if  the  full  amount  of  10  or  11  per  cent  had  been  con- 
stantly kept  in  this  channel;  that  it  has  been  depleted  to  7  per  cent, 
but  that  in  your  judgment  it  is  dangerous  and  difficult  to  restore  the 
normal  amount  of  10  per  cent. 

The  Witness.  I  am  hot  prepared  to  recommend  it. 

Mr.  Gallinger.  And  you  give  as  a  reason  that  it  would  erode  the 
banks.  Kow,  would  not  the  banks  have  been  eroded  to  a  greater 
extent  if  this  10  or  11  per  cent  had  been  continued  in  the  pass  all  the 
time? 

The  Witness.  That  does  not  follow.  If  you  undertook  to  increase 
the  channel  now,  you  might  reach  that  end  by  the  erosion  either  of  the 
bed  or  the  bank.  You  might  enlarge  the  cross  section  in  either  way, 
and  which  would  most  probably  occur  I  can  not  tell.  If  you  turned  an 
additional  discharge  down  there,  there  would  be  a  chance  that  the  bed 
would  not  be  scoured  out  by  it,  but  that  the  banks  would  be  eroded. 

Of  course  the  only  two  courses  for  maintaining  an  open  mouth  to  the 
river  are  the  enlargement  of  South  Pass  or  the  improvement  of  South- 
west Pass.  It  seems  to  me  that  there  is  absolutely  no  reasonable 
choice  between  them.  It  is  impossible,  in  my  view,  to  get  a  satisfac- 
tory result  in  the  South  Pass.  To  do  that  (roughly  si)eaking  and  with 
very  little  thought)  would  take  an  increase  of  channel  depth  (in  South 
Pass,  to  make  it  satisfactory  for  commerce  to-daj'^,  or  up  to  the  dimen- 
sions that  I  have  spoken  of  before)  of  25  per  cent,  an  increase  of  chan- 
nel width  of  150  per  cent,  an  increase  of  bank  width  of  at  least  60  per 
cent,  and  of  cross- sectional  area  75  per  cent. 

Q.  Do  you  think  that  is  a  fiiir  assumption! — A.  It  is  a  fair  assump- 
tion to  bring  it  up  to  the  standard  of  channel  that  I  have  spoken  of 
before. 

Q.  ]S^o,  but  upon  the  facts  as  they  exist  to  day,  do  you  think  that 
that  is  a  fair  assumption — that  that  is  an  assumption  of  fact,  I  mean — 
that  there  is  a  26-foot  channel? — A.  I  think  it  is  for  the  use  that  I  was 
going  to  make  of  it.    You  have  not  heard  nie  through. 

Q.  Well,  go  on  then. — A.  I  was  going  to  say  that,  assuming  that 
there  was  26  feet  depth  through  the  South  Pass  to-day,  that  to  increase 
its  dimensions  to  the  figures  I  have  njentioned  would  require  the  removal 
of  over  20,000,000  cubic  yards  of  material. 

Mr.  Catchings.  And  if  the  channel  is  not  26  feet  it  would  require 
more,  would  it  not! 
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The  Witness.  Yes.  Now,  to  do  that  by  scour  would  be  full  of  dan- 
ger, I  think.  It  might  wreck  the  South  Pass  and  split  it  wide  open. 
It  could  no  more  be  done,  owing  to  the  condition  of  the  banks  as  they 
exist  there  to  day,  than  you  could  bore  a  4-inch  hole  through  a  plank 
3  inches  wide.  It  seems  to  me  beyond  the  range  of  safe  possibility  to 
make  such  an  increase  of  width  and  other  dimensions  in  that  channel 
without  wrecking  it  absolutely. 

Mr.  Gatchings.  Well,  could  that  be  done  by  dredging,  Major? 

The  Witness.  That  is  the  only  way  it  could  be  safely  done — ^by 
dredging  and  protecting  the  banks — and  if  it  were  done  this  way  the 
enlarged  dimensions  would  not  be  maintained  by  the  present  discharge 
of  the  pass. 

Examined  by  Colonel  Gillespie  : 

Q.  Do  you  subscribe  to  the  doctrine  expressed  by  Mr,  Donovan,  that 
the  banks  in  the  South  Pass  receive  now  all  the  water  they  can  hold  to 
advantage? — A.  I  tried  to  be  very  carelul  about  that  statement.  I 
think  it  would  have  been  safe  to  have  continued  the  discharge  of  10  or 
11  per  cent  of  the  water  through  that  channel,  but  whether  that  could 
be  restored  from  7  to  10  or  11  per  cent  without  danger  to  the  banks  I 
think  is  doubtful. 

Q.  No;  but  the  question  I  asked  was,  does  the  South  Pass  to-day 
receive  all  the  water  that  its  banks  are  able  to  hold? — A.  It  is  bank-full 
to-day,  I  consider;  yes,  sir. 

Q.  It  is  bank  full  to-day  and  has  all  that,  it  can  hold  advanta- 
geously?— ^A.  Yes,  sir. 

Q.  Then  how  could  it  have  been  said  that  the  crevasse  through  Pass 
a  Loutre  injures  the  South  Pass  to-day? — A.  I  think  the  reduction  of 
the  discharge — the  proportionate  discharge  through  South  Pass — is 
connected  with  the  Pass  a  Loutre  Crevasse. 

Q.  !No,  that  is  not  what  I  mean.    If  South  Pass  receives  all  the  water 

that  it  can  hold  advantageously,  how  can  it  be  said A.  South  Pass 

has  not  the  capacity  to- day  that  it  has  had.  When  it  had  a  discharge  of 
10  or  11  per  cent,  its  dimensions  were  proportioned  to  this  discharge, 
and  had  only  to  be  maintained.  As  the  proportion  of  discharge  was 
lost,  the  dimensions  were  reduced,  becoming  adjusted  to  the  smaller 
discharge.  Now,  if  the  former  discharge  were  restored,  the  dimensions 
would  require  enlargement.  This  might  take  place  vertically  or  later- 
ally; hence  the  danger  to  the  banks. 

Q.  That  is  true,  but  if  today  it  holds  all  the  water  it  can  hold  advan- 
tageously, how  can  it  be  said  that  the  crevasse  in  Pass  a  Loutre, 
which  abstracted  4  per  cent,  has  dangerously  injured  that  channel? — 
A.  Well,  I  think  the  condition  is  this:  The  damage  to  the  Pass  is  con- 
tinuing. I  do  not  consider  it  has  reached  the  end  of  the  process.  The 
discharge  has  been  reduced  from  10  or  11  per  cent  to  7  per  cent  and 
the  Pass  has  been  contracted ;  that  it  will  remain  at  7  per  cent,  from 
this  time  on  nnder  the  conditions  I  do  not  believe.  It  will  continue 
to  decrease,  and  it  is  possible  that  South  Pass  may  eventually  become 
extinct. 

Mr.  Gatchings.  Do  I  understand  you  to  say,  then,  Major,  in  answer 
to  Colonel  Gillespie,  that  the  reason  South  Pass  to-day  has  all  the 
water  it  can  carry  is  because  it  has  become  deteriorated  partly  from 
the  break  in  Pass  a  Loutre? — ^A.  I  think  some  of  the  deterioration  of 
South  Pass  is  due  to  the  break  in  Pass  a  Loutre.  It  started  with  the 
loss  of  some  of  the  work  at  the  Head  of  the  Passes,  and,  since  the 
Pass  a  Loutre  Crevasse  has  gone  on  at  an  accelerated  rate. 
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Examined  by  Mr.  OALLmoBB: 

Q.  If  that  crevasse  is  closed  and  you  turn  more  water  into  the  Sontk 
Pass  as  a  result,  what  then? — A.  You  might  enlarge  the  channel;  yoQ 
might  overflow  the  banks.  Whether  the  banks  or  bed  would  yield  most 
re^uiily  to  the  restored  discharge  is  doubtful.  Precaution  would  have 
to  be  used.  The  water  is  running  over  at  one  place  to-day.  That  would 
have  to  be  guarded.  If  it  should  run  over  at  other  places  they  would 
have  to  be  guarded  also.    It  would  have  to  be  done  with  care. 

Q.  It  seems  to  me,  M^or,  that  your  contention  is  a  little  contradic- 
tory. A  moment  ago  you  said  you  could  not  increase  the  flow  with 
safety,  and  now  you  say  it  could  be  done;  that  by  closing  the  crevasse 
it  could  be  done  with  safety,  in  your  judgment;  a  moment  a^  you  said 
it  could  not,  because  it  would  erode  the  banks. — A.  I  think  it  would 
erode  the  banks.  I  think  it  is  a  doubtftil  question  which  would  erode, 
the  bed  or  the  banks. 

Q.  It  is  an  experimental  matter,  then  f — A.  Yes.  I  think  the  best 
results  would  have  been  obtained  had  the  normal  discharge  been  mun- 
tained  up  to  the  present  time.  The  same  discharge  which  has  previously 
been  carried  between  banks  would  now  overflow  them,  because  the 
channel  has  been  contracted  by  the  loss  of  discharge. 

Mr.  Gatchings.  Assuming  that  the  crevasse  in  Pass  a  Loutre  has 
had  a  detrimental  effect  upon  the  capacity  of  the  Pass  to  carry  off  water 
and  that  crevasse  should  be  left  open,  would  you  think  that  the  deteri- 
oration which  you  say  has  already  occurred  would  be  progressive  and 
farther  deplete  the  channel? — ^A.  As  far  as  I  know,  the  enlargement  of 
the  Pass  a  Loutre  Crevasse  and  the  contraction  of  the  South  Pass  are 
progressive  to-day,  and  I  ex]>ect  them  to  continue. 

Mr,  CATX)HiNas.  I  mean  to  say,  do  you  think  the  damage  in  the 
South  Pass  would  be  progressive,  as  a  result  of  that? — A.  Yes;  I  think 
the  continuance  of  the  Pass  a  Loutre  crevasse  is  a  detriment  to  the 
other  two  Passes,  and  I  think  its  enlargement  is  continuing  to  day. 
The  improvement  of  the  Southwest  Pass  I  believe  is  absolutely  practi- 
cable, and  I  think  it  will  meet  the  demands  of  commerce,  without 
doubt  or  special  difficulty. 

Mr.  Gallingeb.  Did  you  hear  M%jor  Quiun's  testimony  in  reference 
to  the  opening  of  Southwest  Pass,  Major? 

A.  Yes,  sir. 

Mr.  Gallingeb.  Do  you  not  agree  with  Major  Quinn  in  his 
conclusions? 

A.  !No,  sir.  South  Pass  having  been  improved  (with  the  percentage 
of  water  that  belongs  to  it,  10  per  cent)  to  30  feet  and  I  believe,  with 
the  percentage  of  water  that  belongs  to  Southwest  Pass  (40  percent 
and  upward),  that  a  channel  of  35  feet  can  be  quite  as  readily  and 
certainly  made  there.  Assuming  the  Mississippi  Eiver  to  have,  at 
high  water,  a  discharge  at  the  Head  of  the  Passes  of  about  750,000  cubic 
feet  per  second.  Of  this.  Pass  a  Loutre  takes  about  one-half  and  the 
South  and  Southwest  passes,  respectively,  about  75,000  and  300,000  cubic 
feet  per  second.  If  all  the  discharge  of  South  Pass  flowed  through  the 
legal  jetty  channel,  it  would  have  a  mean  velocity  of  a  little  less  than 
6  feet  per  second.  If  the  discharge  of  Southwest  Pass,  300,000  cubic 
feet  per  second,  were  passed  through  a  channel  of  ample  dimensions 
for  any  ships  or  any  commerce  in  sight  to-day,  or  of  the  dimensions  I 
have  already  described,  it  would  require  a  mean  velocity  of  over  lOJ 
feet  per  second.  Of  course,  such  a  velocity  would  be  destructive  and 
inadmissible,  but  I  draw  the  comparison  only  to  show  the  excess  of 
energy  at  the  command  of  the  engineer  in  developing  a  sufficient  chan- 
nel through  the  Southwest  Pass  jetties. 
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Examined  by  Mr.  Nelson  : 

Q.  What  woald  you  think.  Major,  of  keeping  open  a  deep  canal,  with 
a  good,  substantial  entrance  lock  of  the  best  qaality,  from  the  Missis- 
sippi, a  short  distance  below  New  Orleans,  down  south  into  Barataria 
Bay  t  What  would  you  think  of  the  feasibility  and  desirability  of  such 
an  improvement — I  mean  a  suitable  canal  for  all  classes  of  vessels,  deep 
water  to  the  OiQf  t — A.  There  was  a  plan  made  for  such  a  canal  having 
a  capacnty  sufficient  for  the  ships  of  a  number  of  years  ago.  I  do  not 
know  of  any  place  where  a  canal,  with  the  increased  capacity  that  is 
required  to-day,  could  possibly  be  made.  Breton  Island  Sound,  the 
outer  harbor  for  the  canal  proposed  in  the  seventies  has  entirely  insuf- 
ficient depth  for  the  ships  of  to-day.  The  Barataria  Canal  would  have 
a  6- foot  bar  at  its  sea  end,  which  could  only  be  crossed  by  jetties.  I 
think  that  nothing  but  a  free  and  open  mouth  of  the  river  to  the  Gulf 
would  ever  be  at  all  satisfactory. 

Q.  What  is  the  distance  from  New  Orleans  to  the  Head  of  the 
Passes? — A.  A  hundred  miles. 

Q.  And  from  there  to  the  mouth  of  the  South  Pass  about  12  miles 
farther! — A.  Yes,  sir. 

Q.  And  to  the  mouth  of  the  Southwest  Pass,  about  18  miles f — A.  I 
think  so;  or  about  16  miles. 

Q.  Now,  you  are  familiar  with  the  country  down  there.  What  would 
be  the  shortest  distance  at  which  you  could  obtain  a  suitable  canal? 
Bunning  out  somewhere  near  English  Bend,  say. — A.  From  English 
Turn  ! 

Q.  Yes. — A.  I  never  heard  that  place  si)oken  of  as  a  location  for  a 
canal. 

Q.  Where  was  the  place  spoken  of  as  the  location  for  the  canal  f 
How  far  below  New  Orleans! — A.  I  should  think  65  or  70  miles.  Just 
below  Fort  St.  Philip.  I  do  not  know  what  the  length  of  the  canal 
would  be.  The  Fort  St.  Philip  Canal  was  to  be  8  miles  long,  connecting 
with  a  30-foot  pocket,  which  was  shut  off  from  the  open  sea  by  a  bar 
about  5  miles  long  with  a  25-foot  crest. 

Q.  Well,  if  you  could  get  a  canal  of  suitable  depth,  with  a  lock,  do 
you  not  think  that  that  would  afford  a  safer  and  surer  channel  and  give 
you  a  better  harbor  than  a  channel  through  the  river  with  its  ever- 
shifting  conditions! — A.  No,  sir.  We  are  willing  to  trust  the  jetty 
system  for  the  improvement  of  the  mouth  of  this  river,  absolutely.  As 
I  said  before,  I  do  not  know  of  any  location  for  a  canal  that  would 
answer  the  needs  of  commerce  to-day,  leading  to  35  feet  and  upward 
of  water,  without  jetties. 

Q.  1  would  like  to  ask  you.  Major,  what  your  opportunities  for  obser- 
vation and  study  of  the  Southwest  Pass  have  been,  as  compared  with 
Major  Quinn's! — A.  His  opportunities  have  been  far  superior  to  mine, 
sir.    That  has  been  his  business;  it  has  not  been  mine,  you  know. 

Examined  by  Mr.  Bebrt: 

Q.  I  would  like  to  ask  you.  Major,  if  you  have  fixed  in  your  mind  any 
estimate  of  the  probable  cost  of  improving  the  Southwest  Pass. — A. 
No^  sir;  I  have  had  no  occasion  to  do  so. 

Q.  And  you  could  give  no  definite  idea  as  to  that! — A.  I  could  not 
give  an  opinion  that  I  think  would  be  of  any  value  at  all  to  you.  I 
would  like  to  say  (relatively)  that  I  should  not  suppose  it  would  cost 
more  than  the  improvements  and  precautious  that  I  think  would  be 
necessary  in  South  Pass.  I  have  no  information  beyond  that  which  I 
could  give  you,  and  that  is  merely  a  speculation. 

(The  witness  subsequently  submitted  the  following. statement  and 
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blue  print,  which  were   marked,  respectively,  "Exhibit  HH''  and 
"Exhibit  11." 

Exhibit  HH. 

New  Orleans,  February  14, 1896. 

To  the  Suboommitiee  on  the  Mississippi  Eiver  of  the  Committee  on  Commerce,  United  States 
Senate,  Senator  Knute  Nelson,  Chairman: 

The  coutract  between  the  United  States  Government  and  James  B.  Eads  calls  for 
the  following  channel  depths  and  widths: 

From  deep  water  in  the  river  above  the  Head  of  the  Passes  into  and  through  South 
Pass,  26  feet  of  depth,  of  a  navigable  width. 

Throngh  the  jetties,  2()0  feet  wide  and  26  feet  deep,  with  a  central  depth  of  30  feet. 

Over  the  bar,  at  the  sea  end  of  the  jetties  to  deep  water,  200  feet  wide  and  26  feet 
deep,  with  a  central  depth  of  30  feet. 

These  channel  dimensions  were  sufficient  for  the  fleets  of  commerce  of  1875,  com- 
posed of  vessels  rareiy  exceeding  300  feet  in  length  and  25  feet  in  draft. 

At  the  present  day  many  ships  are  built  600  feet  long,  with  a  draft  of  30  feet,  and 
it  is  certain  that  these  dimennions  will  be  materially  exceeded  in  the  near  future. 

We  assume  that  it  is  the  intention  of  the  Government  to  open  the  mouth  of  the 
Mississippi  River  to  every  ship  in  the  world  that  seeks  it  on  a  peaceful  errand. 

We  submit  that  the  minimum  channel  dimensions  now  ueceaaary  to  afford  this 
facility  to  commerce  are  as  follows : 

From  deep  water  in  the  river  into  the  selected  pass,  a  depth  of  32  feet,  500  feet 
wide,  within  which  width  an  intermediate  depth  greater  than  32  feet  would  be 
developed.  These  dimensions  should  be  carried  through  the  pass  and  jetties  to  a 
point  where  the  swell  of  the  sea  is  felt,  and  from  this  point  the  depth  of  32  feet,  500 
feet  wide,  should  be  gradually  increased  to  35  feet,  witn  the  same  width,  at  and  over 
the  bar  at  the  sea  end  of  the  jetties,  with  such  greater  intermediate  depths  an  would 
be  developed.  These  dimensions  should  be  secured  at  all  stages  of  the  tide  and 
river. 

We  are  of  opinion  that  it  would  not  be  practicable,  and,  if  practicable,  would  not 
be  economical,  to  enlarge  the  South  Pass  and  jetty  channel  sufficiently  to  obtain 
these  dimensiouH.  The  difficulties  would  be  both  in  securing  the  enlargement  of  the 
waterway  and  in  preserving  the  integrity  of  its  banks. 

We  submit  with  this  communication  a  diagram  showing  the  relative  sizes  of  the 
channel  as  now  required  by  law,  through  South  Pass,  and  of  such  a  channel  as  is 
required  by  the  commerce  of  the  present  day. 

It  will  be  observed  that  the  cross-sectional  enlargement  called  for  requires  the 
removal  of  557  cubic  yards  per  linear  foot,  or  34,000,000  cubic  yards  for  the  entire 
length  of  12  miles  of  South  Pass.  An  increased  width  of  channel  at  the  head  of  the 
pass  and  between  the  jetties  would  also  be  necessary,  involving  the  practical  recon- 
struction of  these  works  at  both  its  ends. 

The  removal  of  such  an  enormous  mass  of  material  as  above  indicated  from  the 
channel  of  South  Pass,  by  whatever  means  accomplished,  would,  of  itself,  plainly 
involve  large  expenditures  of  money,  and  probably  require  a  greater  length  of  time 
than  other  parts  of  the  work  of  improvement;  while  the  necessary  reconstruction, 
or  at  least  remodeling,  of  the  jetties  and  other  works  at  its  head  and  mouth  must 
form  a  lar^e  share  of  the  cost  of  any  plan  for  its  further  improvement. 

To  sufficiently  increase  the  navigable  depth  of  South  Pass  withont  at  the  same 
time  unduly  increasing  its  width  at  the  expense  of  its  existing  natural  banks  appears 
to  us  a  difficult  and  doubtful  undertaking.  That  it  could  bo  so  done  as  to  secure  an 
adequate  channel  for  the  commerce  of  the  near  future  without  extensive  and  costly 
works  for  the  revetmeut  of  the  banks,  so  as  to  prevent  their  being  generally  cut 
back  into  ground  too  low  to  retain  the  water  in  the  pass,  or  in  some  places  breached 
altogether,  is  at  least  a  matter  of  grave  doubt,  although  of  vital  importance. 

Moreover,  it  is  by  no  means  certain  that  the  work  of  improvement  could  be  car- 
ried on  without  greatly  obstructing  the  navigation  of  the  pass  during  its  progress. 

We  are  of  opinion  that  such  an  outlet  as  the  commerce  of  the  Mississippi  River 
and  its  tributaries  now  demands  can  be  most  surely  and  economically  obt.ained  by 
the  improvement  of  the  Southwest  Pass  by  means  of  jetties.  The  requisite  width, 
depth,  and  proportion  of  discharge  already  exists  into  and  throngh  that  pass,  except- 
ing the  30-foot  shoal  in  the  Mississippi  River  between  Cubits  Gap  at  the  Head  of 
the  Passes.  This  obstruction  is  common  to  all  passes,  and  must  be  removed,  which- 
ever one  is  selected  for  improvement. 

The  velocity  of  flow  in  a  stream  varies  directly  as  the  square  root  of  the  product 
of  its  hydraulic  radius  (or  the  ratio  between  the  sectional  area  of  the  part  of  the 
bed  it  occupies  and  the  frictioual  or  resisting  surfaces  bounding  it)  by  its  slope  (or 
the  ratio  between  its  fall  and  length).  As  the  excess  of  the  hydraulic  radius  of  the 
Southwest  Pass  over  that  of  South  Pass  is  greater  than  the  excess  of  the  slope  in 
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South  Pass  over  that  of  Southwest  Pass,  and  as  the  scouring  power  increases  with 
the  depth  and  volume,  it  is  reasonable  to  expect  that  the  greater  volume  flowing 
thron^n  Southwest  Pass  will,  notwithstanding  its  lesser  slope,  give  it  a  velocity  and 
scouring  power  at  least  as  great  as  that  of  South  Pass.  How  much  greater  can  only- 
he  determined  by  survey. 

We  have  had  neither  occasion  nor  opportunity  to  make  an  estimate  of  the  cost  of 
the  improvement  of  Southwest  Pass.  Undoubtedly  it  would  be  considerable,  but 
not  disproportionate  to  the  object  in  view. 

We  believe,  however,  that  many  of  the  predictions  as  to  the  Arst  cost  and  the 
difficulty  of  maintenance  have  been  exaggerated.  It  is  of  record  that  the  increased 
rate  of  advance  of  the  South  Pass  Bar,  which  was  anticipated  as  the  result  of  the 
building  of  jetties,  both  by  the  opponents  and  advocates  of  the  project,  has  not  been 
realized.  On  the  contrary,  it  has  been  retarded  rather  than  accelerated.  The  natu- 
ral annual  extension  of  the  South  Pass  Bar  seaward  was  about  100  feet  per  year 
before  1875.  General  Humphreys,  then  Chief  of  Engineers,  predicted  that  this  rate 
of  advance  would  be,  by  the  building  of  jetties,  inoreasea  to  670  feet  per  year. 
(Report  of  Chief  of  Engineers,  1874,  p.  867.)  General  Newton,  a  member  of  the 
"Board  of  Engineers  on  the  improvement  of  the  Passes  as  an  alternative  to,  or  in 
connection  with,  the  Fort  St.  Philip  Canal,"  which  reported  adversely  to  jetties, 
estimated  the  annual  advance  of  South  Pass  Bar,  after  the  construction  of  jetties, 
at  probably  2,240  feet,  or  at  least  1,500  feet  (pp.  884-885  of  same  report). 

The  Board  of  Engineers  which  advised  ^e  improvement  of  the  South  Pass  Bar  by 
jetties,  composed  of  three  United  States  engineers,  three  civil  engineers,  and  one 
member  of  the  Coast  Survey,  were  of  the  opinion  that:  ''In  an  average  of  many 
years  the  rate  of  progress  must  be  about  the  same  as  now,  namely,  100  feet  per 
annum.''  But  they  assumed  that  the  jetties  would  have  to  be  extended  1,000  feet  in 
ten  years.    (Report  of  Chief  of  Engineers,  1875,  p.  954. ) 

It  is  needless  to  say  that  neither  the  apprehensions  of  the  increased 
rate  of  bar  growth  or  the  necessity  of  jetty  extension  has  been  realized. 

We  append  the  average  rate  of  seaward  extension  of  the  South  Pass 
Bar  since  the  completion  of  jetties  for  every  curve  of  depth  from  20 
feet  to  100  feet,  and  for  the  nineteen  years  f^om  1876  to  1895.  It  will 
be  remembered  that  the  growth  before  the  jetties  were  built  was  100 
feet  per  annum. 

[Report  of  Chief  of  Engineers,  1806,  Appendix  Q,  plate  1.] 
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It  will  be  seen  from  these  figures  that  the  average  annual  advance  of 
the  bar  has  been  only  about  65  feet,  or  less  than  two-thirds  the  previous 
rate,  and  that  the  curves  for  20  feet,  30  feet,  and  40  feet  depths,  with 
which  navigation  is  immediately  concerned,  have  only  advanced,  on  an 
average,  45  feet  per  annum,  or  less  than  half  the  general  advance  of 
the  bar  before  the  construction  of  the  jetties. 

It  was  observed  that  the  building  of  the  jetties  at  the  Sulina  mouth  of  the  Danube 
delta  retarded  instead  of  accelerating  tiie  growth  of  the  bar  at  its  mouth.  Sir 
Charles  Hartley,  the  engineer  of  the  improvement^  attributed  this  to  conditions 
which  also  prevail  to  a  greater  or  less  extent  at  tiie  mouth  of  the  South  and  Southwest. 
Passes  of  tne  Mississippi.  Under  these  circumstances,  there  is  no  reasonable  founda- 
tion for  apprehensions  of  an  excessive  or  extraordinary  increase  in  the  annual  rato 
of  extension  of  the  Southwest  Pass  bar  when  improved,  or  of  the  jetties  which  should 
be  built  across  it. 

SespectfuUy  submitted. 

B.  M.  Harrod,  C.  E., 
Member  MiasiaBippi  River  Commission. 

Hknky  B.  Riciiari>«;<)N, 
Chief  State  Engineer^  Louisiana. 

M  B  F 32 
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Steamship  Whitney  (MoRaAN  Line), 
Below  yew  Orleans^  ia.,  February  9j  1896. 

A.  K.  Miller,  sworn,  testified  as. follows: 

Mr.  Ohairman  and  gentlemen :  T)ie  subject  of  these  Passes  has  been 
so  thoroughly  discussed  in  all  its  bearings  by  abler  men  than  myself 
that  very  little  remains  to  be  said. 

I  would  not  undertake  to  set  up  my  judgment  against  gentlemen  of 
engineering  experience.  I  have  listened  very  attentively  to  the  state- 
ments of  these  gentlemen,  and  the  only  point  upon  which  I  beg  to  differ 
with  them  is  in  regard  to  a  subject  that  I  think  I  am  quite  familiar 
with.  As  a  seaman  and  navigator,  and  having  an  acquaintance  with 
the  Passes  of  the  Mississippi  dating  back  nearly  half  a  century  (forty- 
nine  years),  from  boy  to  man,  as  a  commander  of  ships  I  have  sailed 
in  and  out  of  Southwest  Pass  and  Pass  a  Loutre  on  quite  a  number 
of  voyages.  I  have  now  been  engaged  as  a  steamship  agent  in  New 
Orleans  for  nearly  twenty-seven  years.  I  have  handled  a  great  deal 
of  tonnage,  and  I  have  become  fully  awake  to  the  necessity  of  every- 
thing that  has  been  asked  for  to-day  upon  the  part  of  the  committee 
or  its  representatives  (referring  to  the  committee  from  the  city  of  New 
Orleans).  I  was  very  much  interested  in  Mr.  Donovan's  straightfor- 
ward and  comprehensive  expose  of  the  situation  and  his  prompt  answers 
to  every  question.  But  he  made  a  statement  in  regard  to  the  trim  of 
ships  that  I  would  like  to  say  a  word  upon.  I  have  never  heard  or 
known  of  my  individual  knowledge  of  any  shipmaster  or  steamship 
agent  loading  a  ship  at  the  head.  It  may  have  been  done  in  some 
instances  where  ships  were  drawing  considerably  less  water  than  there 
was  in  the  channel,  but  I  do, not  know  of  my  own  knowledge  of  any 
case.  In  sailing  a  ship  through  these  Passes,  whichever  Pass  might  be 
selected  as  fit,  it  is  necessary  to  prepare  against  the  contingency  of 
grounding. 

I  also  difier  with  Major  Quitm  in  regard  to  the  depth  a  ship  can  be 
loaded  with  a  certain  depth  of  channel.  The  depth  to  which  a  ship  can 
be  loaded  with  a  given  depth  of  water  in  the  channel  depends  entirely 
upon  the  size  (length  and  breadth)  of  the  ship  and  its  draft.  While 
a  ship  300  feet  long,  35  feet  deep,  drawing,  we  will  say,  24  feet  of  water, 
may  readily  pass  through  a  channel  with  1  foot  under  her  keel,  a  ship  4o0 
feet  long,  with  fifty-odd  feet  beam,  requires  more  water  than  that  under 
her  bottom  or  she  will  not  stay  up.  A  ship  of  that  size,  especially  with 
a  swift  current  behind  her,  to  use  a  nautical  expression,  <<  smells  the 
bottom,"  and  she  will  not  answer  her  helm;  she  is  liable  to  take  a  sheer 
in  spite  of  the  best  of  skill  and  seamanship  in  the  handling  of  the  ship: 
and  if  a  ship  of  that  length  takes  a  sheer  and  swings  athwarthorse  the 
channel,  for  a  certain  length  of  time  the  channel  would  be  blocked.  I  have 
myself  been  a  sufferer  within  the  last  few  weeks.  A  ship  got  athwart- 
horse  the  channel  and  my  steamer  was  delayed  four  days,  unable  to 
get  to  sea  in  consequence  of  the  channel  being  blocked  and  preventing 
her  from  passing  by.  With  a  swift  current,  in  a  high  stage  of  this  river, 
even  if  there  is  ample  room  astern  or  ahead  of  a  steamship  lying  across 
at  an  angle,  it  is  dangerous  to  undertake  to  pass  her,  for  a  collision  is 
almost  inevitable.  I  heard  it  remarked  to-day  that,  no  matter  how  long 
the  ship  was,  if  there  was  a  depth  of  water  and  a  width  of  a  couple  of 
hundred  feet,  she  could  easily  navigate.  I  will  admit  that  may  he 
so  in  smooth  water,  but  it  is  very  dangerous  to  trifle  with  a  ship  in  a 
strong  current,  especially  where  there  are  eddies.  In  smooth  water 
many  things  can  be  done  with  a  ship.    But  the  increased  size  of  ships 
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visiting  our  port  requires  more  water  in  proportion  under  the  keel; 
otherwise  they  are  unmanageable. 

When  I  first  went  into  this  business,  steamships  carrying  5,000  bales 
of  cotton  were  considered  good-sized  ships.  To-day  we  are  loading 
them  with  nearly  30,000  bales.  As  Mr.  Sanders  ably  remarked,  we  are 
unable  to  load  our  ships  with  grain  with  the  present  condition  of  the 
channel.  Even  if  Southwest  Pass  was  no  wider  and  no  deeper  than  the 
South  Pass  is  to-day,  we  would  require  the  two  passes  for  the  increas- 
ing volume  of  trade  at  this  port,  if  for  no  other  reason  to  avoid  the 
possibility  of  collision,  so  we  could  have  one  pass  for  ingress  and  the 
other  for  egress.  Oollisions  occur  in  the  largest  and  best  harbors  of  the 
world.  How  much  more  reasonable  is  it  to  presume  that  they  are  liable 
to  occur  in  such  a  narrow  passageway  as  we  have  hece  ?  And,  of  course, 
a  ship  requires  considerable  room  for  turning,  in  case  of  neeessity.  She 
requires  a  great  deal  more  than  her  length,  for  she  must  have  some- 
thing to  pull  and  haul  upon,  and  the  present  channel  or  passage  to  the 
sea  is  totally  inadequate  to  our  present  requirements.  Captain  Dono- 
van very  justly  remarked  to-day,  in  his  observations,  that  such  a  case 
recently  happened  to  a  steamship — ^that  never  came  under  his  observa- 
tion before.  Wbyf  Because  it  is  only  within  the  last  two  or  three 
years  that  we  have  had  such  steamships  as  we  have  to-day.  That  is 
the  reason  it  occurred — because  of  the  unusual  length. 

Examined  by  Oolonel  Gillespie  : 

Q.  Is  there  any  limiting  speed  in  the  South  Passf — ^A.  I  have  not 
been  familiar  with  the  requirements  of  Captain  Eads  or  his  representa- 
tives or  the  estate.  He  has  sole  control  of  that  pass,  but  it  has  never 
been  made  known  to  me  that  there  has  been  any  prohibition  with  regard 
to  speed. 

Mr.  Sanders.  There  is  an  order,  I  believe,  of  the  Secretary  of  War, 
limiting  vessels  to  half  speed. 

Q.  There  being  a  limited  speed,  I  should  like  to  have  you  explain 
how  it  is  possible  for  you  to  block  a  channel  with  1  foot  under  your 
keel? — A.  If  we  stopped  the  ship  altogether,  she  would  very  quickly 
lose  her  steerageway  and  take  a  sheer  or  go,  as  we  say,  ^^  athwarthorse," 
across  the  channel.  A  certain  amount  of  speed,  commensurate  with 
the  size  of  the  ship,  is  necessary  in  order  to  effect  a  steerageway. 

Q.  The  object  of  my  inquiry  was  to  ascertain  what  depth  under  the 
keel  shipmasters  think  they  ought  to  have  in  order  to  have  good  steer- 
ageway, with  a  modern  shipf — ^A.  That  depends  upon  their  size,  beam, 
and  the  construction  of  the  ship. 

Q.  Well,  taking  the  most  modem  construction  and  the  longest  ves- 
sels, how  much  water  under  her  keel  do  you  think  you  need  in  order  to 
have  good  control  over  the  vessel  in  passing  through  this  jetty  channd 
at  half  speed  f — ^A.  Two  feet,  at  least.  Of  course  men  sailing  ships 
will  often  do  what  men  will  do  in  other  branches  of  business;  in  their 
anxiety  to  make  time,  to  get  to  sea,  they  will  sometimes  take  risks  with 
much  less  water  under  the  keel.  But  for  prudence  sake,  and  especially 
if  there  is  a  strong  current — less  would  do  where  there  is  not  a  strong 
current ;  you  could  get  along  with  less  in  perfectly  still  water — ^but  with 
a  strong  current  following  you,  yon  ought  to  keep  up  a  certain  amount 
of  speed  to  keep  your  steerageway;  if  you  lose  that  steerageway  and 
the  current  catches  you,  you  are  liable  to  take  a  sheer. 

Q.  What  is  the  greatest  known  draft  of  any  vessel  that  has  ever 
passed  to  the  sea  through  South  Passf — A.  I  think  I  have  the  honor 
of  sending  the  biggist  ship  to  sea  that  ever  went  through  South  Pass* 
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She  bad  a  draft  of  27  feet  3  inches.  She  was  a  ship  that  came  iu  here 
seeking  freight.  But  I  may  as  well  state,  Colonel,  that  it  makes  qcute 
a  dififen  nee  as  to  the  model  of  ships.  This  was  a  sharp  ship.  A  sharp 
ship  will  often  pass  through  where  these  modern  ships,  which  are  as 
flat  as  this  table,  very  great  beam,  and  what  we  call  a  dead  flat — unless 
such  ships  have  sufficient  to  buoy  them  they  suck  the  bottom,  especially 
those  that  are  built  in  these  days  without  a  keel.  A  ship  that  is  built 
without  a  keel  is  very  much  more  liable  to  lose  her  ste<erageway  than 
one  with  a  keel.  Very  few  ships  now  are  built  with  any  keel  whatever. 
They  are  as  flat  as  this  table.  Where  the  keel  originally  was  there  is 
a  heavy  plate. 

Q.  Do  I  understand  you  to  say  that,  as  a  representative  of  the  ship 
interests  of  New  Orleans,  you  think  the  Government  ought  not  only  to 
open  Southwest  Pass  but  to  keep  South  Pass  open? — A.  I  think  we 
ought  to  have  both. 

Q.  One  for  ingress  and  the  other  for  egress? — ^A.  Yes,  sir;  the 
majority  of  ships  entering  the  port  come  with  ballast.  Our  imporc 
trade  has  fallen  off  greatly;  it  is  nothing  to  what  it  was  before  the  war. 

Q.  Do  the  business  interests  of  New  Orleans  generally  hold  to  that 
view,  that  the  Government  ought  to  open  both  these  passes? — A  I 
have  so  heard  it  remarked.  Time  is  very  valuable  in  these  days  of 
steam.  Much  more  rapid  transit  and  increased  trade  could  be  accom- 
plished with  the  two  Passes. 

Mr.  Bebbt.  The  import  trade  has  fallen  off  largely? 

The  Witness.  Yes,  sir;  since  the  war.  Before  the  war  the  import 
trade  was  very  much  heavier  than  it  is  to-day. 

Mr.  Bebbt.  Do  you  not  think  that  if  we  had  free  trade  your  imx)ort 
trade  would  largely  increase? 

The  Witness.  Well,  I  am  not  politician  enough  to  determine  that 
matter. 

Mr.  Nelson.  And  might  not  the  free  coinage  of  silver  also  help 
some? 

Mr.  Bebbt.  I  know  it  would;  there  is  no  doubt  about  that. 

Q.  Suppose  Southwest  Pass  were  improved  to  the  extent  you  advo- 
cate now,  would  you  advocate  also  the  maintenance  of  the  South  Pass 
to  its  present  capacity? — ^A.  I  think  we  should  find  Southwest  Pass 
sufficient  lor  our  purposes,  but  it  would  be  of  considerable  advantage 
if  we  could  use  the  other,  too,  as  long  as  it  lasts. 

Q.  Could  the  necessities  of  the  port  be  met  by  the  maintenance  of 
the  Southwest  Pass  only? — A.  Southwest  Pass  would  answer  our  pur- 
pose fully. 

Mr.  Nelson.  If  completely  improved? 

The  Witness.  Yes,  sir. 


Steamship  Whitnbt  (Moboan  Linb), 
Below  New  Orleans^  ia.,  February  9j  1898. 

T.  J.  WooDWABD,  sworn,  testified  as  follows: 

The  Witness.  I  have  been  conversant  with  the  Passes  since  1851. 
I  have  been  detained,  while  navigating,  a  great  many  times  on  the  bar, 
years  ago,  before  the  war.  I  have  given  a  great  deal  of  thought  and 
attention  to  the  troubles  that  existed  and  that  now  exist  down  there, 
and  since  I  left  the  sea,  in  1867, 1  have  been  in  touch  with  most  all  of 
the  people  that  have  been  connected  or  associated  with  the  improve- 
men  tS;  from  the  ti  me  of  Mr.  Eads  down.    I  have  been  down  in  the  Passes 
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-with  almost  every  commisBion  that  has  visited  the  bar  and  the  Passes 
to  make  examinations.  I  had  charge  of  the  Congressional  committee 
when  Hon.  Ben.  Butterworth  was  here,  and  I  went  down  with  the 
naval  commission  when  they  went  down  there  to  examine  matters  with 
a  view  to  fortifications,  and  I  have  been  down  through  there  with  the 
Western  Waterways  Commission,  and  I  have  been  down  there  a  great 
many  other  times.  It  has  been  long  apparent  to  me,  as  it  has  to  all  of 
our  shipping  men,  that  South  Pass,  while  not  the  best  Pass  to  have 
built  the  jetties  in,  has  well  fulfilled  the  purpose  for  which  it  was 
improved.  But  with  the  advance  of  commerce,  with  the  increased  ton- 
nage, it  long  ago  became  apparent  that  South  Pass  was  not  adequate 
to  the  commerce  of  the  great  Mississippi.  And  we  believe — living  in 
the  lower  delta,  we  feel  that  we  are  held  responsible  if  we  neglect  the 
opportunity  to  keep  the  Western  people  well  advised  in  regard  to  the 
'Conditions  of  the  Ijower  Mississippi  Eiver  whenever  we  have  the  oppor- 
tunity. That  was  our  object  in  going  to  Washington  last  winter,  and 
that  was  our  object  in  going  up  here  in  January  last;  wo  went  up  there 
to  see  about  closing  the  Pass  a  Loutre  crevasse.  We  know  that  that 
has  caused  a  filling  at  the  Head  of  the  Passes. 

It  is  becoming  more  apparent  all  the  time  that  the  Government  has 
^ot  to  take  a  hand  with  the  jetty  people  in  order  to  take  care  of  the 
filling  at  the  Head  of  the  Passes.  The  shipping,  I  know,  and  we  know 
pretty  well,  has  had  no  trouble  at  the  lower  end  of  the  jetties.  The 
filling  at  the  Head  of  the  Passes,  and  the  sand  drifts  which  have  accu- 
mulated there  since  the  crevasse  has  been  through  there,  has  been 
causing  a  good  deal  of  trouble.  And  there  is  trouble  there  now  with 
this  bank  which  we  sounded  across  this  morning,  which  shows  very 
clearly  that  there  has  a  filling  taken  place  there,  which  Major  Quinn 
admits,  and  which  we  have  shown  you  on  the  chart  does  exist  there 
And  I  think  it  is  apparent  to  you  gentlemen  who  have  visited  the 
Passes  to-day  and  seen  the  difference  between  South  Pass  and  South- 
west Pass  that  Southwest  Pass  does  ofier  advantages  which  can  not 
"be  denied  over  South  Pass.  And  we  do  not  think,  living  here  in  the 
lower  delta,  but  what  the  engineering  skill  which  this  country  pos- 
sesses can  overcome  all  the  difficulties  and  give  us  all  the  water  we 
want  through  Southwest  Pass.  South  Pass  is  contracted;  it  is  not 
wide  enough  to  accommodate  the  increase  in  commerce;  and,  as  you 
liave  seen  to  day,  the  water  is  washing  over  South  Pass.  I  very  clearly 
«aw,  and  pointed  out,  to-day,  that  water  is  fio\ving  over  the  banks  of 
South  Pass  already.  Southwest  Pass  has  the  width,  has  the  natural 
depth,  and  is  the  natural  outlet  of  the  Mississippi  Hiver,  and  always 
lias  been  since  I  first  entered  the  Passes.  And  it  is  a  well-known  fact 
that  Mr.  Eads  was  not  permitted  to  go  into  Southwest  Pass  to  erect 
the  jetties  because  it  was  feared  that  he  would  incommode  commerce  and 
would  dam  up  the  only  outlet  which  we  had  to  the  sea  at  that  time. 
iThe  (tanal  project  was  considered  a  great  one  at  the  time  the  Eads  jet- 
ties were  commenced,  and  in  the  Chamber  of  Commerce  of  New  Orleans, 
when  that  thing  was  proposed,  there  was  but  one  voice  in  the  chamber 
that  sup[)orted  Mr.  Eads  in  his  project  over  the  canal  project  from  Fort 
St.  Philip  out  into  the  East  Bay. 

Mr.  i^ELSON.  Oh,  the  proposed  canal  was  to  be  below  the  fort! 

The  Witness.  Yes  sir,  in  the  bend;  to  go  out  into  East  Bay.    It 
would  have  required  an  immense  amount  of  dredging  after  the  canal 
had  been  cut  through  to  get  out  by  Breton  Island.    And  perhaps  it  is 
Just  as  well  that  the  canal  was  never  constructed. 

In  regard  to  the  heavy  draft  ships  and  the  manipulation  of  them 
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tbrough  the  Passes,  you  have  been  pretty  well  i>osted,  I  think.  But 
we  must  be  alive  down  here  to  to  the  necessity  of  a  great  outlet  to  the 
sea.  The  products  of  the  West  are  becoming  greater  every  year.  And 
you  heard  it  pretty  well  ventilated  in  Washington  by  ex-Governor 
Francis,  who  gave  a  most  concise  statement  of  the  needs  of  the  West 
and  cautioned  us  that  we  must  look  well  to  our  laurels.  Take  Peusa- 
cola,  take  Mobile,  take  Galveston,  take  Sabine  Pass — we  have  got  a 
great  deal  to  contend  with  here,  and  unless  we  do  look  after  this  matter 
in  regard  to  deep  water  the  Mississippi  liiver  is  going  to  be  very  badly 
left.  The  fact  of  the  railroads  being  constructed  to  Galveston  every 
year  is  taking  away  what  should  come  to  New  Orleans,  and  Sabine  Pass 
has  taken  away  her  portion  of  it;  so  unless  we  are  up  and  alive,  we 
will  wake  up  to  the  fact  that  the  trade  of  New  Orleans  is  going  to  be 
taken  away  from  us. 

In  regard  to  the  imports,  there  is  no  doubt  in  my  mind  but  what  the 
imports  may  increase  here;  and,  with  the  deep  water  which  Southwest 
Pass  can  give  us,  a  natural  outlet,  I  vouch  that  New  Orleans  will  have 
a  great  future. 

Mr.  Sanders.  Mr.  Chairman,  on  behalf  of  the  New  Orleans  and 
Western  people  who  have  indorsed  our  petitions,  I  wish  to  tender  yoa 
our  most  sincere  thanks  for  the  most  close  and  searching  inquiry  yoa 
have  given  this  matter,  and  for  the  great  patience  with  which  you  have 
listened  to  all  the  evidence  whi(  h  has  been  brought  before  you.  I  have 
but  one  or  two  words  to  say  in  closing. 

I  want  to  point  out  just  one  little  matter  as  an  evidence  of  the  way 
the  farmer  is  robbed ;  for,  after  all,  the  farmer  pays  the  piper  right 
straight  through  from  his  fields  to  the  markets  of  Europe  for  every- 
thing that  obstructs  the  carrying  of  his  produce.  Last  year  we  had  an 
accident  at  the  mouth  of  the  present  jetties  (which  was  alluded  to  by 
Mr.  Boss).  The  steamer  Barbara  grounded  in  that  Pass,  and  it  cost 
$100,000  to  get  her  otf  and  safely  to  sea  again,  carrying  her  cargo  of 
grain  from  the  West  to  Europe.  I  was  in  London  in  the  summer  and 
had  occasion  to  meet  the  largest  underwriters  in  the  world  there,  and  I 
found  that  they  were  chock  full  of  this  Barbara  case,  and  chock  full  of 
the  constant  groundings  m  the  Mississippi  liiver.  They  said  that  they 
were  going  to  make  us  pay  for  it,  and  they  have  been  as  good  as  their 
word.  They  have  not  made  the  New  Orleans  people  pay  for  it,  bnt 
they  are  making  the  produce  of  the  West  that  seeks  its  way  through 
the  Gulf  to  Europe  pay  for  it  in  this  way:  They  have  already  (at  the 
beginning  of  this  season)  advanced  our  insurance  rates  per  cargo  from 
New  Orleans  to  Europe.  They  have  not  advanced  the  rates  from  East- 
em  ports  at  all,  but  they  have  advanced  our  rates  on  cotton  anyway 
from  an  eighth  to  a  quarter  of  1  per  cent  premium. 

Now,  if  we  take  it  at  the  least  computation,  one-eighth  jyer  cent 
advance  in  insurance  that  they  are  obtaining  and  insisting  upon,  on 
cargoes  out  of  New  Orleans,  they  are  making  us  pay  on  cotton  this  year 
(largely  because  of  that  accident,  and  entirely  because  of  that  accident 
and  other  groundings  in  the  past)  over  $94,000,  in  the  extra  rate — in  the 
item  of  increased  insurance — in  this  one  season.  And  it  will  be  many 
years  before  that  is  reduced.  We  have  been  struggling  for  years  to 
overcome  the  effect  of  accidents  that  used  to  occur  in  the  Florida  chan- 
nel before  the  Government  properly  lighted  that  channel.  Although 
that  channel  has  been  one  of  the  best  lighted  channels  in  the  world 
lor  fifteen  years  past,  we  are  to-day,  in  the  products  going  through  tbe 
Gulf  ports,  suffering  from  the  effects  of  wrecks  previously  piled  along 
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that  coast.  And  it  is  a  very  serious  thing  to  allow  such  prejudices  as 
this  to  obtain. 

I  want  to  remove  any  prejadice  that  may  have  entered  your  minds 
firom  some  of  the  remarks  of  Mr.  Woodward.  We  have  no  prejudice 
against  any  other  port  in  the  United  States.  We  want  all  ports  to  get 
deep  water;  we  want  all  ports  to  be  able  to  accommodate  the  very 
largest  tonnage  possible.  We  believe  that  deep  water  and  cheap  ocean 
transportation  is  the  only  sort  of  protection  that  the  country  can  give 
to  the  farmers.  It  is  by  far  the  best  sort  of  protection.  It  is  the  only 
method  whereby  the  districts  of  the  West,  far  distant  from  the  sea- 
board, can  successfully  compete  in  the  markets  of  Europe.  And  for 
that  reason  we  desire  to  see  all  ports  obtain  deep  water — which  we 
ourselves  are  struggling  for.    We  have  no  prejudice  whatever. 

The  city  of  New  York  is  to-day  asking  you  gentlemen  for  precisely 
what  we  must  have,  because  our  tonnage  and  requirements  are  the 
same.  They  are  going  to  Congress  with  a  request  for  35  feet  of  water. 
And  we  do  not  wish  to  be  understood  as  asking  for  only  32  feet  of  water ; 
we  need  35  feet  to  accommodate  the  ships  already  trading  at  our  port, 
and  the  ships  that  are  being  built  and  on  the  docks  today  that  will 
want  to  come  to  this  port.  And  while  Kew  York  is  to-day  asking  for 
35  feet,  we  are  in  precisely  the  same  position  and  making  the  same 
request. 

1  have  only  one  word  further  to  say,  and  that  is  this:  We  think  the 
evidence  has  been  sufficient  to  show  that  we  need  a  better  entrance  to 
this  river.  We  only  beg  you  to  give  the  matter  your  serious  attention 
and  to  give  us  no  temporary  job,  no  botch  job;  give  us  something  that 
will  be  permanent.  Give  us  not  only  a  depth  that  commerce  demands 
to-day,  but  such  a  depth  as  will  be  required  ten,  fifteen,  twenty  years 
in  the  future,  and  the  results  will  return  one  hundredfold  every  dollar 
that  shall  be  expended  upon  the  improvement  of  the  mouth  of  this  river. 

Mr.  Miller.  Mr.  Chairman,  I  would  like  to  supplement  the  gentle- 
man's remark  apropos  of  the  question  that  was  raised  a  few  moments 
ago  in  regard  to  free  trade  or  tariff.  Previous  to  the  bailding  of  these 
jetties  which  enable  us  to  get  ships  to  the  sea,  as  a  steamship  agent  I 
have  received  30  cents  per  bushel  for  the  transportation  of  grain  from 
this  port  to  Liverpool.  To  day  I  am  glad  to  get  it  for  9  cents,  or  even 
8  cents.  Ten  cents  is  considered  a  good  rate  to-day.  The  difi'erence, 
Mr.  Chairman,  between  30  cents  per  bushel  and  8  or  9  cents  is  profit 
to  the  man  who  raises  the  produce  by  the  sweat  of  his  brow. 


Grebnvillb,  Miss.,  February  16,  1898, 

Senator  Kntjte  Kelson, 

WcLshington,  I).  0. 

My  Dear  Senator  Kelson  :  I  have  not  been  unmindful  of  the 
request  which  you  made  of  me  to  farnish  you  with  the  details  of  local 
expenditures  for  levees  in  the  district  of  which  I  have  charge;  but  I 
have  been  so  constantly  engaged  in  field  work  that  I  have  not  had  time 
to  carry  out  my  promise  till  now. 

I  have  received  a  similar  request  from  Captain  Newcomer,  to  furnish 
information  along  certain  lines  for  the  use  of  your  committee,  so  the 
particulars  which  1  now  give  you  will  also  be  sent  to  him. 
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I  quote  from  a  letter  wliich  I  wrote  to  Captain  Newcomer  last  year 
contaiDing  a  sketch  of  levee  construction  in  this  district: 

Prior  to  the  civil  war  there  are  very  few  records  of  the  history  of  the  levee  Bystem 
of  MissiBsippi.  Some  fragments  of  information  may  be  gleaned  from  Humphreys  and 
Abbot  (pp.  152-154, 159-161, 164-167,  edition  of  1876)  and  from  Mr.  Hewson's  book 
on  levees,  published  in  1858  and  since  reprinted. 

The  ouij  portion  of  the  State  of  Mississippi  which  is  protected  by  levees  is  the 
Yazoo  Basin.  Prior  to  1858  the  counties  of  that  tract  lying  immediately  upon  the 
Mississippi  River,  commonly  known  as  **  the  front  counties,"'  bore  the  whole  expense 
of  the  levees.  Each  county  had  its  separate  levee  board  or  individual  commissioner, 
as  the  case  might  be.  There  was  also  a  ''  superior  board  of  levee  commiBsioners/'  to 
which  was  given,  in  1854,  a  general  jurisdiction  over  the  levees.  This  snperviBion 
seems  to  have  been  little  more  than  nominal. 

Under  the  separate  organizations  the  counties  seem  to  have  accomplished  a  good 
deal  of  work,  mostly  of  a  temporary  and  patchwork  kind,  and  they  certainly 
involved  themselves  deeply,  as  we  find  them  in  1860  heavily  burdened  with  debts. 
Bolivar  County  owed  $197,000;  Washington  County  probably  about  $165,000;  Jaatt- 
quena  County  about  $100,000.* 

In  1858  a  great  step  was  taken  in  advance  by  the  formation  of  a  levee  district  which 
included  the  whole  Yazoo  Basin.  A  revenue  was  provided  by  a  land  tax  of  10  cents 
an  acre  for  all  alluvial  lands,  whether  in  the  front  or  back  counties.  In  addition, 
the  front  counties,  Tunica,  Coahoma,  Bolivar,  Washington,  aufl  Issaquena,  were 
authorized  to  levy  a  local  tax  of  25  cents  an  acre,  if  they  chose.  I  do  not  know 
how  great  an  income  was  actually  collected  from  these  sources,  as  several  of  the 
counties  applied  a  large  part  of  the  revenue  to  the  payment  of  their  debts,  as  they 
wore  authorized  to  do  by  the  law.  It  was  estimatea,  in  advance,  that  the  income  of 
the  district  would  amount  to  $360,000  a  year  from  the  tax  of  10  cents  alone.  For 
the  year  ending  April  1, 1860,  the  net  revenue  was  only  about  $76,000,  which  was 
supplemented  by  a  levy  of  25  cents  an  acre  from  the  front  counties,  which  gave  a 
sum  of  about  $492,000.  With  this  amount  in  cash  and  the  proceeds  of  bonds,  there 
were  placed  under  contract,  the  first  year,  a  quantity  of  work  estimated  at  about 
$1,250,000.  How  much  of  this  was  completed  can  not  now  be  definitely  ascertained. 
Work  was  soon  suspended  by  the  war,  and  the  overflows  of  1862,  1865,  and  1867 
swept  away  much  of  that  which  had  been  constructed. 

Sabsequently  to  the  war,  in  1867  I  think,  a  board  of  ^Miqoidating 
levee  commissioners"  was  organized  to  settle  the  outstanding  obliga- 
tions, not  only  of  the  general  levee  board  of  1858,  but  also  of  the  sev- 
eral counties.  This  board  gradually  paid  off  the  debts  which  had  been 
incurred  by  these  old  organizations,  amounting,  it  is  said,  to  something 
like  $2,000,000.  I  am  not  in  possession  of  the  exact  figures,  but  will 
try  to  obtain  them. 

The  existence  of  the  general  board  for  the  whole  Yazoo  Basin  was 
not  continued  after  the  war.  There  was  a  division  of  councils,  and  after 
1865  the  levee  organizations  were  separated  into  two,  corresplonding,  in 
the  main,  to  what  are  now  the  Upper  and  Lower  Yazoo  districts. 

I  shall  not  recapitulate  the  history  of  the  latter  district,  as  it  is  con- 
tained in  accessible  records.  This  district,  since  its  organization  in 
1865,  has  expended  up  to  the  31st  of  December,  1897,  the  sum  of 
$8,782,153.58.  This  amount  includes  not  only  actual  earthwork,  but 
salaries,  rights  of  way,  interest  on  borrowed  money,  etc.  It  does  not, 
of  course,  contain  repayments  of  borrowed  money.  It  simply  repre- 
sents the  net  disbursements  of  all  kinds  for  levee  purposes.  The  quan- 
tity of  earth  put  up  during  this  period  is  approximately  21,000,000 
cubic  yards  (exactly,  20,937,848). 

Since  the  date  when  »he  partnership  began  between  the  United  States 
and  the  local  authorities  in  the  work  of  levee  building  the  Lower  Yazoo 
levee  district  has  expended  $5,224,235.11.  It  has  put  up  14,777,509 
cubic  yards  of  earth.  The  i)eriod  embraced  by  this  statement  is  iirom 
July  1,  1882,  to  December  31,  1897.    The  work  done  by  the  United 

*  Report  of  the  president,  engineer  in  chief,  and  treasurer  of  the  levee  commis- 
sioners to  the  legislature  in  April,  1860.    Vicksburg,  1860. 
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States  Oovemment  daring  the  same  time  can  best  be  obtained  from 
them.  Up  to  July  1, 1896,  ^be  sum  expended  was  $1,366,642.36.  The 
yardage  of  earthwork  done  up  to  the  same  date  was  6,706,447.  Since 
that  time  a  very  large  quantity  of  work  has  been  done.  The  allotments 
of  1896  and  1897  amount  to  $751,300,  which  has  already  mostly  been 
expended,  but  I  do  not  know  exactly  how  much  nor  how  many  yards 
of  earth  have  been  put  up. 

In  answer  to  the  more  particular  inquiries  of  Captain  Newcomer,  I 
have  addressed  him  a  letter  containing  detailed  statements,  which  will 
no  doubt  be  forwarded  to  you.  I  inclose  you  a  copy  of  my  letter  to  him 
on  the  history  of  levee  construction,  from  which  I  have  quoted  some 
passages.  It  may,  perhaps,  contain  something  which  you  would  like  to 
know  or  which  might  be  useful  in  making  up  your  report. 

I  shall  be  happy  to  furnish  any  information  in  my  possession  at  any 

time. 

I  am,  Senator,  very  respectfully, 

Wm.  Starling, 
Chief  Engineer  Mississippi  Levee  District, 

I  send  also  a  pamphlet  prepared  for  the  last  meeting  of  the  Missis- 
sippi Eiver  Commission  in  New  York,  June,  1897.  It  has  been  cor- 
rected up  to  December  31, 1897,  and  contains  data  which  may  be  of  use. 


statement  sent  to  Captain  Newcomer  February  3, 1897, 

SKETCH  OF  LEVEE  CON8TBUCTION  IN  THE  MISSISSIPPI  LEVEE  DISTRICT. 

Preyiona  to  the  civil  war  there  are  verv  few  records  of  the  history  of  the  levee 
system  of  Mississippi.  Some  fragments  of  information  mav  be  gleaned  from  Hum- 
phreys and  Abbot,  pp.  152-154, 159-161;  164-167,  edition  of  1876,  and  from  Mr.  He  wson's 
book  on  levees,  published  in  1858  and  since  reprinted  by  Van  Nostrand.  The  latter 
work  gives  considerable  information  about  details  of  construction  at  that  day. 

The  only  i>ortion  of  the  State  of  Mississippi  which  is  protected  by  levees  is  the 
Yazoo  Basin.  Prior  to  1858  the  counties  of  that  tract  lying  immediately  upon  the 
Mississippi  River,  commonly  known  as  **  the  front  counties,^  bore  the  whole  expense 
of  the  levees.  Each  had  its  separate  levee  board  or  individual  commissioner,  as  the 
case  might  be.  There  was  also  a  ''superior  board  of  levee  commissioners,"  to 
which  was  given,  in  1854,  a  general  Jurisdiction  over  the  levees.  This  supervision 
seems  to  have  been  little  more  than  nominal. 

Under  the  separate  organizations  the  counties  seem  to  have  accomplished  a  good 
deal  of  work,  mostly  of  a  temporary  and  patchwork  kind,  and  they  certainly 
involved  themselves  deeply,  as  we  And  them  in  1860  heavily  burdened  with  debta. 
Bolivar  County  owed  $197,000,  Washington  probably  about  $165,000,  Issaquena 
about  $100,000.* 

In  1858  a  great  step  was  taken  in  advance  by  the  formation  of  a  levee  district 
which  included  the  whole  Yazoo  Basin.  A  revenue  was  provided  by  a  land  tax  of 
10  cents  an  acre  for  all  alluvial  lands,  whether  in  the  front  or  back  counties,  it 
being  recognized  that  the  latter  participated  in  the  benefit  derived  from  the  levees. 
In  addition  to  the  fund  thus  provided,  the  front  counties.  Tunica,  Coahoma,  Bolivar, 
Washington,  and  Issaquena,  were  authorized  to  levy  a  local  tax  of  25  cents  an  acre, 
if  they  chose.  I  do  not  know  how  great  an  income  was  actually  collected  from 
these  sources,  as  several  of  the  counties  appliecl  a  large  part  of  their  revenue  to  the 
payment  of  their  debts,  as  they  were  authorized  to  do  by  the  law. 

It  was  estimated,  in  advance,  that  tne  income  of  the  district  would  amount  to 
$360,000  a  year  from  the  tax  of  10  cents  alone.  For  the  year  ending  April  1, 1860,  the 
net  revenue  was  only  about  $76,000,  which  was  supplemented  by  a  levy  of  25  cents 
an  acre  from  the  front  counties,  which  gave  a  sum  of  about  $492,000.  With  this 
amount  in  cash  and  the  proceeds  of  bonds  there  were  placed  under  contract  the  first 
year  a  quantity  of  work  estimated  at  about  $1,250,000.    How  much  of  this  was 

*  Report  of  the  president,  engineer  in  chief,  and  treasurer  of  the  levee  oommia- 
aioneiB  to  the  legislature;  to  April,  1860.    Yicksbarg;  1860. 
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completed  can  not  now  be  definitely  ascertained.  Work  was  soon  suspended  by  tba 
war,  and  the  overflows  of  1862,  1865,  and  1867  did  much  damage. 

Some  of  the  levees  constructed  by  this  board  are  still  in  existence.  The  standard 
dimensions  adopted  were,  a  crown  of  5  feet,  a  front  slope  of  6  to  1  and  a  back  slope 
of  2}  to  1.  Grades  varied  from  4  feet  in  De  Soto  and  Tunica  counties  and  4.5  u 
Coahoma  to  5  feet  in  Washington  and  5.4  in  Issaquena,  above  the  highest  water, 
which  was  in  1858  or  1859,  as  the  case  might  be.  These  grades  corresponded,  until 
very  recently,  to  those  of  our  highest  levees,  and  it  is  only  lately  that  the  old 
embankments  are  being  obliterated  under  recent  enlargements.* 

After  the  war  there  was  a  division  of  councils.  The  up}>er  counties  and  the  back 
counties  failed  to  cooperate  with  the  lower  river  counties  of  the  Yazoo  Basin,  and 
the  latter  organized  a  levee  system  of  their  own,  under  a  board  called  the  commis- 
sioners for  Bolivar,  Washington,  and  Issaouena  counties,  in  the  year  1865.  It  wsa 
not  until  1871  that  the  upper  part  of  the  oasin  undertook  to  restore  and  maintain 
their  line  of  levees.  In  that  year  they  organized  under  the  name  of  Levee  District 
Ko.  1.  The  district  comprised  the  counties  of  De  Soto,  Tunica,  Coahoma,  Talla- 
hatchie, and  Panola,  besides  six  towships  of  Sunflower.  Their  revenues  were 
derived  from  a  land  tax.    They  were  authorized  to  borrow  $1,000,000. 

District  No.  1  soon  got  into  financial  difficulties,  and  in  1876  it  was  formally  abol- 
ished by  law.  Their  scrip  is  still  seen  quoted  in  the  market  at  10  cents  or  so  on  the 
dollar. 

After  the  demise  of  District  No.  1,  the  title  of  the  lower  district  was  changed  to 
the  Mississippi  Levee  District,  it  being  then  the  only  levee  organization  in  the  otat«. 
This  name  it  still  bears  in  all  official  proceeding. 

In  1884  the  counties  formerly  belonging  to  District  No.  1,  and  one  or  two  others, 
were  organized  as  the  '' Yazoo-MissisHippi  Delta  Levee  District,''  and  are  now  ofli- 
oially  known  by  that  name.  In  common  parlance  the  twoidistricts  are  known  as  the 
upper  and  lower  districts  of  Mississippi,  or  Upper  and  Lower  Yazoo  districts.  The 
latter  is  the  name  by  which  they  are  generally  designated  by  the  officers  of  the  United 
States  service.  To  the  lower  district  the  county  of  Hharkey  has  been  added  (a  new 
county,  made  of  parts  of  Washington  and  Issaquena)  and  about  12  square  miles  of  tiie 
adjoining  part  ot  Warren  County.  The  upper  district  has,  in  addition  to  the  original 
counties  embraced  in  the  former  organization,  the  new  county  of  Quitman  and  the 
counties  of  Leflore,  Yazoo,  Holmes,  and  the  rest  of  Sunflower,  or  so  much  of  them  as 
is  alluvial  land. 

On  the  reorganization  of  the  Lower  Mississippi  district,  in  1865,  vigorous  measures 
were  taken  looking  to  a  speedy  completion  of  the  system,  so  far  as  that  district  was 
concerned.  The  same  engineer  was  m  charge  as  in  I860,  Mr.  Minor  Meriwether  A 
survey  was  made  of  the  whole  line,  and  a  continuous  line  of  levels  was  run.  The 
map  of  the  survey  is  still  extant,  and  is  the  source  of  all  our  knowledge  of  the  levees 
as  far  back  as  1867.  All  of  the  old  records  have  disappeared  except  that.  Conse- 
quently, the  pedigree  of  our  levees  can  not  be  traced  any  further. 

The  principal  source  of  the  revenue  of  the  new  organization  was  the  then  novel 
expedient  of  a  cotton  tax ;  that  is,  an  excise  or  internal  tax  on  that  product.  In 
1865  it  was  fixed  at  the  rate  of  1  cent  per  pound  of  net  cotton,  or  about  $4  a  bale. 
This  produced  a  large  income,  but  prices  of  work  were  very  high  (often  40,  50,  or  60 
cents  a  cubic  yard)  and  the  administration  was  often  very  lax,  for  it  was  the  ^'  recon- 
struction" period.  There  is,  then,  very  little  to  show  for  the  large  amounts  spent 
from  1865  to  1876. 

In  1876  a  ''reform  board''  came  into  power,  and  devoted  itself  to  rehabilitating  the 
finances  of  the  district,  which  had  fallen  into  bad  plight.  So  diligently  did  they 
exert  themselves  that  they  paid  off,  in  the  six  years  of  their  existence,  about  half  a 
million  dollars  of  debt,  ana  did  a  good  deal  of  work  besides.  Unfortunately,  these 
were  all  (except  1876)  years  of  low  water,  and  1876  itself  was  a  second-class  flood. 
Consequently,  the  people  and  the  board  forgot  the  lessons  of  1862  and  1867.  Indeed, 
they  actually  discredited  the  records  of  the  former  flood,  and  they  have  continued 
to  be  discredited  till  they  were  repeated  in  1890.  Therefore  more  attention  was  paid 
to  economy  than  to  efficient  protection.  The  taxes  were  reduced  to  $1  a  bale  or  less, 
and  almost  all  the  money  spent  in  construction  was  for  new  levees,  made  necessary 
by  caving.  Very  little  was  expended  in  enlargement.  When  the  great  flood  of  18^ 
came,  it  wiped  out  levees  and  ooard  alike. 

The  Mississippi  River  Commission  was  then  just  getting  into  active  operation. 
They  had  completed  lines  of  precise  levels  along  the  whole  front  of  the  district 
Under  the  pressure  of  sympathy  with  the  distress  prevailing  in  the  Mississippi  V.al- 
lev  a  very  large  appropriation  was  made  by  Congress  for  the  Mississippi  River,  and 
a  liberal  construction  was  placed  on  the  law  authorizing  allotments  for  levee  pur- 
poses. Out  of  the  $4,123,000  appropriated  for  the  Mississippi  River  Commission, 
about  $1,300,000  were  allotted  for  levees.    Of  this  amount  some  $364,000  were  set 

*  Humphreys  and  Abbott,  pp.  164-165. 
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apart  to  the  Lower  Yazoo  diBtriot.  The  latter  organization,  in  addition  to  their 
regnlar  income,  borrowed  $200,000,  and  between  the  General  Government  and  the 
local  board  the  work  of  repair  and  construction  proceeded  vigorously. 

From  1882  may  be  dated  the  modern  regime  of  levee  building.  There  was  in 
charge  of  this  district  at  that  time  a  disciple  of  Meriwether,  Maj.  Goorffe  M.  Helm,  an 
ex-Confederate  officer,  who,  carrying  out  the  policy  of  his  former  chief,  ran  a  liue 
of  levels  along  his  whole  front,  checked  on  the  Government  precise  benches,  and 
made  accurate  estimates  and  fixed  uniform  grades  and  dimensions.  From  that  time 
to  this  the  history  of  the  levee  system  here  and  elsewhere  is  well  known,  or  can 
easily  be  ascertained  by  authentic  and  accurate  records. 

When  Major  Helm  took  charge,  in  1882,  there  was  no  continuous  profile  of  the 
levee  line  in  existence.  If  Meriwether  made  one  it  could  not  be  found,  nor  were 
there  data  for  the  numerous  changes  that  had  occurred  since  his  day.  So  the  profile 
made  in  1882  (of  which  you  have  a  copy)  is  the  earliest  authentic  record  of  grades, 
with  the  exception  of  the  few  levees  couhtructed  by  the  board  of  187&-1882,  com- 
monly called  the  Ferguson  board,  from  its  president.  The  engineer  of  this  board, 
Mr.  T.  S.  Anderson,  a  very  competent  man,  preserved  accurate  notes  of  his  cross 
sections  and  grades.  The  latter  were  almost  uniformly  referred  to  the  high  water 
of  1876.  No  memoranda  are  extant,  however,  of  the  elevations  of  the  high-water 
marks  of  this  year,  because  there  were  no  standards  to  refer  them  to.  By  referring 
t>o  the  gauge  records  of  Heleua,  White  River,  and  Lake  Providence,  we  may  be 
enabled  to  compare  this  flood  with  1882  or  other  standards.  There  are  also  old 
watermarks,  preserved  by  individuals,  which  have  been  compared  with  known  data. 
Thus  at  Helena  the  high  water  of  1876  was  44.85  on  the  gauge— 2.35  less  than  1882. 
At  White  River  Landing  it  was  1.70  less  than  1882.  At  Arkansas  City  it  was  proba- 
bly about  1.5  less;  at  Lake  Providence,  about  0.4  less.  At  Yicksburg  the  record  is 
vitiated  by  the  cut  off. 

The  high  grades  fixed  in  1859  and  1860  obtained  only  in  a  few  cases.  Most  of  the 
levees  then  in  existence  were  of  inferior  heisht  and  strength.  In  1857  and  1858 
Humphreys  and  Abbot  found  the  average  height  of  the  levees  of  the  Yazoo  Basin  to 
be  only  about  4  feet.  In  1874,  according  to  the  report  of  Colonel  Benyaurd,  obtained 
from  local  authorities,  the  average  height  of  the  levees  of  the  Lower  Yazoo  district 
was  about  8  feet,  with  a  crown  of  6  feet  and  side  slopes  of  4  to  1  and  2  to  1.  *  It  is 
thought  that  this  is  an  overestimate,  as  in  1882  the  average  height  was  only  about  7 
feet,  with  elopes  probably  considerably  less  than  those  given  above. t 

The  grade  established  in  1882  by  the  Mississippi  Kiver  Commission  was  the  height 
of  the  adjoining  stretch  of  old  levee,  next  to  tne  new  constructions,  provided,  how- 
ever, that  the  grade  should  never  fall  below  the  high- water  line  of  1882.  Now,  the 
grades  of  the  old  levees  diff'ered  among  themselves  excessively.  Some  were  old 
"Meriwether  levees,"  some  were  3  feet  above  1876,  and  some  were  mere  temporary 
or  low-grade  lines.  Consequently  the  grades  of  the  new  levees  built  in  1882,  and 
also  of  the  enlargements  undertaken  at  that  time,  were  very  variable.  You  will 
see  instances  of  levees  4  feet  higher  than  the  flood  mark  of  1882.  In  many  cases  the 
water  of  1882  ran  clean  over  tne  levees  and  broke  them.  In  such  cases  a  liberal 
interpretation  was  generally  placed  on  the  rule  of  the  commission  and  a  stretch  of 
levee  selected  as  tne  criterion  which  was  well  above  the  water  line.  Usually  the 
new  constructions  were  about  2  feet  above  high  water. 

The  grade  was  gradually  raised  to  3  feet  above  the  high  water  of  1882  till  1886, 
when  a  new  criterion  was  furnished  in  some  places.  In  1884-85  the  Yazoo-Missis- 
sippi Delta  Levee  district,  or  the  Upper  Yazoo  district,  was  organized  and  went  to 
work  with  great  vigor.  They  immediately  closed  the  entire  gap  in  the  Yazoo  front, 
and  when  1886  came,  although  the  flood  was  far  less  than  1883,  it  yet  reached  a  greater 
height  at  Helena  by  nearly  a  foot.  There  were  two  or  three  insignificant  breaks  in 
the  upper  district  and  none  at  all  in  the  lower,  so  that  the  water  line  was  far  less 
disturbed  than  in  1882.  It  was  also  often  higner  in  the  vicinity  of  the  breaks  of 
1882,  which  had  had  a  local  influence  in  depressing  the  water  line  of  that  year. 
Wherever  the  flood  of  1886  was  the  higher  it  was  adopted  instead  of  1882  as  the 
standard. 

In  1887  the  closure  of  the  Arkansas  levees  was  effected.  This  again  had  a  very 
serious  influence  on  the  flood  line  below  the  Arkansas  River,  or  rather  Cypress 
Creek,  the  head  of  the  Tensas  levee  system.  In  the  next  year,  1888,  there  occurred 
a  flood  which,  at  Cairo  and  Helena,  was  a  very  moderate  one.  At  the  former  point 
it  w^as  6.6  feet  below  1882,  and  at  the  latter  4.4  below.  At  Arkansas  City,  however, 
it  was  only  1.8  below  1882,  at  9reenville  1.1  below,  and  at  Lake  Providence  only  0.2 
below.    There  were  no  crevasses  anywhere. 

It  was  thought,  from  this  latter  circumstance,  that  there  was  thus  presented  a 

*  Report  of  the  Commission  of  Engineers  in  1874,  commonly  called  the  ''  Warren 
Board,"  Chief  of  Engineers  for  1875-76,  part  1,  p.  597. 
t  Report  of  G.  M.  Helm  in  Report  of  Mississippi  River  Commission  for  1883,  p.  2858. 
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favorable  opportunity  for  establishing  a  nniform  grade  line  below  the  inclosed  reach— 
that  is,  from  Cypress  Creek  down.  Consequently,  5  feet  above  the  high  wat«r  of 
1888  was  adopted  as  the  grade  of  all  the  levees  of  the  Lower  Yazoo  district  below 
Monnd  Landing,  which  is  aboat  opposite  a  point  three  miles  or  so  above  Arkansas 
City.  Above  this  point  1882  or  1886,  as  the  case  might  be,  was  still  maintained  ss 
the  standard. 

It  was  not  possible  at  that  time  to  build  our  levees  of  full  dimensions  to  this 
grade,  so  they  were  constructed  with  crowns  of  only  2  feet,  as  you  will  frequently 
see  noted  in  the  list  given  you.  It  was  soon  perceived  fchat  this  width  of  crown  wu 
altogether  insufficient.  It  left  no  room  to  handle  men  or  store  materials  during  high 
water;  it  left  no  margin  for  the  wash  of  waves  duriug  storms,  and  afforded  no 
opportunity  for  ''topping"  in  case  of  deficient  grades  or  excessive  local  engorge- 
ments during  floods.  So  the  very  next  year  a  loan  was  negotiated  and  means  found 
to  bring  the  2-foot  crowns  to  8  feet. 

The  flood  of  1890  furnished  a  new  criterion  for  grades  by  utterly  abolishing  aU 
previous  records  along  the  Lower  Yazoo  front,  except  a  few  scattered  and  poorly 
authenticated  watermarks  of  1862.  While  1890  was  a  verv  prolonged  flood  at  Cairo 
and  Helena,  it  was  not  so  very  high.  What  made  it  so  formidable  below  was  the 
unprecedented  stage  in  the  Arkansas  and  White  rivers,  particularly  the  latter,  which 
stood  at  a  height  not  far  below  extreme  flood  for  four  mouths.  Even  for  a  consider- 
able distance  above  the  mouth  of  these  two  streams  the  water  line  felt  the  inflaonoe 
of  the  outpour  from  them.  While  at  Helena  the  mark  reached  in  1890  was  half  a  foot 
above  1882,  or  0.4  below  1886,  at  the  upper  end  of  this  district  it  was  2  feet  above  1882, 
or  1.5  above  1886,  and  at  the  lower  end  of  the  district  it  was  from  2.5  to  3.5  above 
either,  or  above  any  other  mark  except  1862.  So  far  as  the  very  imperfect  and  doubt- 
ful records  of  the  latter  year  aflbrd  the  opportunity  for  comparison,  the  two  floods 
attained  about  the  same  height  along  the  Providence  Reacn.  At  Vicksburg  1862 
was  altogether  the  higher,  but  here  again  the  cut-off  of  1876  has  interfered  to  prevent 
the  comparison. 

As  there  were  numerous  and  very  great  crevasses  on  both  sides  of  the  river  in  1890 
it  was  thought  that  it  did  not  afford  at  all  a  correct  criterion  for  a  grade  line.  I 
therefore  undertook  to  find  out  what  the  water  line  would  have  been  had  there  been 
no  breaks.  I  found  that  the  river  was  rising  at  a  tolerably  uniform  rate  when  the 
first  break  occurred  and  that  at  points  above  the  influence  of  the  breaks  it  con* 
tinned  to  rise  pretty  steadily  after  they  had  happened.  I  therefore  reasoned  that  hj 
prolonging  the  rate  of  rise  at  each  place  before  the  breaks  until  the  time  when,  hj 
oalcnlation,  the  flood  would  have  culminated,  an  approximation  could  be  obtained 
of  the  flood  height  which  would  have  prevailed  had  no  crevasses  taken  place.  Thus 
I  constructed  what  I  called  a  "potential  high- water  line"  and  used  it  as  a  basis  for 
a  grade.    In  1890  new  levees  were  built  to  this  grade  throughout  the  district. 

In  1891  a  flood  occurred  which  was  not  so  great  by  any  means  as  1890,  but  which 
was  much  better  confined.  Onl^two  breaks  occurred  between  White  Kiver  and 
Vicksburg,  and  one  of  those  was  insignificant.  Therefore  the  flood  line  of  this  year 
was  adopted  as  a  basis  for  a  grade  line  below  Mound  Landing,  the  standard  being  4 
feet  above  the  high  water  of  that  year.  Above  Mound  Landing  1  foot  above  &e 
''potential  high- water  line"  of  1890  was  still  used,  until  it  was  superseded  by  the  ordi- 
nary grade  of  so  many  feet  above  the  highest  water.  This  latter  wns  adopted  by  the 
officers  of  the  Qovemment,  and  for  convenience  I  have  conformed  to  it.  Wbei-ever, 
in  the'lists  furnished  you,  ^veeshave  been  built  to  the  hypothetical  grade  mentioned 
I  have  reduced  it  to  actual  high  water. 

The  floods  of  1892  and  1893  have  also  been  signalized  by  heavy  outpours  from  the 
White  and  Arkansas  rivers,  eepeoially  in  1892.  They  have  therefore  produced  very 
high  water  below  Cypress  Creek  and  have  furnished  tlie  standards  for  late  grades 
below  Mound  Landing,  or  rather  below  Catfish  Point.  At  and  below  Greenville  they 
have  been  very  nearly  the  same — sometimes  one  year  having  been  the  higher,  some- 
times the  other,  according  to  local  incidents. 

Wm.  Staruno, 
Chief  Engineer  Misaieeippi  Levee  DistrieU 


Olabksdale,  Miss.,  February  21^  1896. 

Hon.  Knttte  Nelson, 

United  States  Senate^  Washmgion^  D.  C. 

My  Dbab  Sis:  I  inclose  with  this,  for  the  information  of  your  oom- 
mittee,  a  paper  marked  A,  which  is  a  copy  of  a  statement  prepared  for 
and  by  request  of  the  Mississippi  Eiver  Commission,  "showing  yardage 
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and  cost  of  levees  built  or  to  be  built  by  State  or  local  authorities,  with 
funds  appropriated  or  raised,  up  to  December  31, 1897,^  in  the  <*  Upper 
Yazoo  Levee  District." 

Also  a  paper  marked  B  (which  you  have  already  seen  in  print),  being 
a  ^< detailed  statement  of  coustruetiou  and  exx>enditures  done  by  the 
Upper  Yazoo  Levee  District  from  May  1, 1884,  to  June  1, 1895.''  This, 
in  connection  with  the  first-named  paper,  is  designed  to  show  in  what 
channels  and  for  what  purposes  the  levee  board  revenues  have  been 
expended  other  than  directly  for  the  purpose  of  levee  construction. 

I  also  append  to  this  a  statement  showing  all  allotments  of  money 
made  by  the  Unite<l  States  Government  for  levees  in  this  levee  district, 
the  earliest  expenditure  having  been  made  in  the  year  1883,  to  wit: 

In  1883 *$50, 000.00 

Between  1883  and  June,  1896 799,304.00 

In  June,  1896 16,250.00 

In  June,  1897 71,060.00 

For  high  water  of  1897 20,000.00 

Total 956,614.00 

It  will  afford  me  pleasure  to  furnish  any  other  information  on  the 
above  or  kindred  subjects  that  I  may  be  able  to  give. 
Very  respectfully, 

T.  G.  Dabnby, 
Chief  Engineer  Yaaoo-Missi8sippi  Delta  Levee  District. 


A. 

UPPER  YAZOO  LEVBS  DISTRICT. 

Yardage  and  cost  of  levees  Imilt  or  to  he  built  hy  State  or  local  authoritiee  urth  funds 

appropriated  or  raised  up  to  Ujecember  SI,  1897. 

Yardage  built  to  June  30, 1896,  8,019,513. 

Expenditures  to  June  30, 1896 :  Paid  to  contractors,  $1,658,457.21  (A).  Paid  for  all 
levee  purposes,  including  (A),  $2,767,790.80  (not  including  sinking  Aind). 

Yardage  built  June  30,  1896,  to  December  31, 1897,  2,185,578. 

Expenditures  June  30,  1896,  to  December  31,  1897:  Paid  to  contractors,  $300,712.84 
(a).  Paid  for  all  levee  purposes,  including  (a),  $442,696.26  (not  including  sinking 
fund). 

Available  balances  December  31, 1897,  $301,095.68. 

Estimated  future  cost  per  yard :  17  cents  for  this  season:  18+  cents  for  future  work. 

Probable  yardage  to  be  built  with  available  funds :  1,475,(X)0  (now  under  contract). 

Total  yardage  built  and  to  be  built:  11,680,091  (to  end  of  present  season). 

Total  cost  of  same:  Paid  and  to  be  paid  to  contractors,  $2,167,420.05  (a).  Paid 
for  all  levee  purposes,  including  (a),  $3,511,582.69  (not  including  sinking  fund). 

B. 

Detailed  statement  of  oonstrucOan  and  expenditures  done  hy  the  Upper   Yazoo  levee 

dUiriot  from  May  1, 1884,  to  June  1, 1896. 

Construction  (7,124,616  cubic  yards) $1,664,376.17 

Bank  protection 42,653.77 

Drainage(<^anals,  culverts,  siphons,  etc.) 14,985.29 

Bight  of  way  and  damages 82,102.78 

High- water  expenses 62,505.84 

Levee  maintenance 70,344.29 

Telephone  construction 2,206.59 

Engineering  expenses 129,032.98 

Salaries  (president,  secretary,  treasurer,  auditor)  and  mileage  and  per 

diem  of  members  of  levee  board 47,476.19 


• 


Approximate. 
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Attorneys' fees $9,513.03 

General  expenses  (miscellaneous) 29,476.93 

Express,  exchange,  and  commissions  on  sale  of  bonds 21, 074. 34 

Interest  and  coupons 559,882.17 

Sinking  fund 175,000.00 

2,806,630.37 

Less  sinking  fond 175,000.00 

Total 2,631,630.37 


Greenville,  Miss.,  February  12, 189 
To  the  Honorable  the  Senate  Committee  on  Floods. 

Gentlemen  :  In  response  to  your  direction,  I  below  submit  my  tes- 
timony upon  the  floods  of  the  Mississippi  Hiver — ^their  causes,  duration, 
effect,  and  methods  for  their  control. 

Cause. — The  primary  cause  of  the  floods  of  the  Mississippi  Biver  in 
recent  years  seems  generally  agreed  upon  as  being  improved  drainage, 
with  the  denudation  of  the  drainage  basin  of  the  river  and  its  tributa- 
ries of  timber,  and  the  increased  area  of  cultivated  land.  A  secondary 
caase  is  the  contraction  of  section  at  flood  stage,  due  to  the  extensive  con- 
struction of  controlling  levees.  The  first  caase  has  been  discussed  and 
elaborated  upon  by  those  authorities  wlio  have  the  time  and  resources 
to  present  it  in  tangible  shape.  The  second  cause  is  a  self-evident 
proposition,  to  which  there  is  only  one  important  question,  viz,  to 
what  extent  the  future  increase  of  the  existing  length  of  fully  leveed 
channel  will  raise  the  flood  heights  of  coining  years?  This  once  deter- 
mined, it  is  only  a  question  of  dollars  and  cents  as  to  the  ultimate  com- 
pletion of  the  levee  system  to  a  safe  grade  and  the  final  prevention  of 
damaging  overflows,  except  from  backwatei'  going  up  the  mouths  of 
the  tributaries. 

Owing  to  the  leveeing  of  the  St.  Francis  Basin,  and  the  consequent 
restriction  of  the  usual  outflow  into  it,  the  flood  of  1897  at  Cairo  has 
been  surpassed  by  only  two  of  record  (1882  and  1883),  while  no  flood  of 
record  was  sustained  for  such  length  of  time  at  that  point.  All  con- 
struction of  levees  on  the  Mississippi  Biver  has  been  based  on  grades 
established  a  certain  number  of  feet  above  the  highest  known  water. 
As  this  height  has  increased  &om  year  to  year,  the  grades  have  been 
changed.  Where  this  has  been  done  by  local  organizations  with  lim- 
ited means,  the  height  of  the  embankment  has  been  in  many  instances 
increased  without  a  corresponding  addition  of  cross  section. 

It  has  only  been  since  the  assistance  of  the  General  Government  has 
been  enlisted  that  the  present  standard  section  has  been  used  in  new 
construction.  Owing  to  the  above  mentioned  iact  and  the  faulty  con- 
struction of  many  sections  of  levee  dating  prior  to  or  immediately  after 
the  civil  war,  some  of  the  crevasses  which  occurred  in  1897  were  due; 
but  it  is  an  indisputable  fact  that  the  levees  at  the  then  existing  grade 
were  in  many  instances  overtopped  by  the  flood  wave  and  the  puny 
efforts  of  any  body  of  men  that  could  have  been  concentrated  on  the 
line  as  then  existing  could  not  have  prevented  the  escape  of  the  river 
at  some  point  from  its  leveed  boundaries. 

Remedies. — The  experience  of  1897  on  the  levees  of  the  Upper  Tensas 
Basin  in  Arkansas  demonstrates  fully  that  levees  constructed  by  the 
United  States  Engineer  Corps  under  the  specifications  now  in  use, 
with  slopes  of  3  on  1,  crown  8  feet,  with  banquettes  gave  little  or  no 
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troable,  even  with  the  water  at  the  top  and  in  some  instances  running 
oyer.  This  section  is  in  the  crossing  of  water  courses  and  for  extremebr 
high  levees  increased  to  as  much  as  a  5  to  1  slope,  with  a  correspond- 
ing increase  of  crown  to  12  feet,  and  given  a  higher  grade. 

The  safe  cross  section  being  established,  it  only  remains  to  find  a  safe 
grade  to  compute  correctly  the  cost  of  a  levee  system  from  Cairo  to  the 
Head  of  the  Passes. 

Grad^.. — To  quote  from  Mi^.  William  Starling's  letter  to  Ool.  W.  L. 
Gillespie,  president  of  the  Mississippi  Eiver  Oommission  (dated  May 
2 1, 1897),  the  reasoning  and  conclusions  of  which,  as  applied  to  the  flood 
of  1897, 1  believe  to  be  in  substance  true,  the  gauge  reading  would  have 
been  (had  no  crevasses  occurred) :  At  Helena,  53.5, 1.6  above  actual 
height  recorded;  at  Arkansas  City,  56.0,  4.1  above  actual  height 
recorded ;  at  Lake  Providence,  49.0f  4.6  above  actual  height  recorded. 

This  showing  that  the  present  grade  for  work  now  under  construc- 
tion of  3  feet  above  high  water  1897  is  about  1.5  too  low  for  a  recur- 
rence of  the  flood  of  1897,  if  controlled  within  the  levees,  or  that  to 
allow  a  moderate  factor  of  safety  this  grade  should  be  from  Helena 
south  G  feet  above  high  water  of  1897. 

The  magnitude  of  the  undertaking  of  constructing  a  levee  system  to 
this  grade  is  so  great  that  the  local  organizations  along  the  river  are  not 
possessed  of  the  means,  having  in.  many  instances  for  the  construction 
of  existing  works  taxed  the  property  owners  to  a  point  that  is  nearly 
unbearable,  and  almost  exhausted  their  credit.  From  these  causes  the 
popular  cry  for  the  control  of  the  levees  by  the  General  Government 
proceeds. 

The  advisability  of  this  step  on  the  part  of  the  Government  is  from 
an  engineering  standpoint  very  plain  to  my  mind. 

A  continuous,  tangible,  well-directed  effort  toward  any  given  end  is 
better  than  a  desultory  one  which  is  hampered  by  lack  of  means  and 
concert  of  action.  Coupled  with  this,  economies  of  construction,  result- 
ing from  the  taking  of  the  work  from  bodies  more  or  less  swayed  by 
politics  and  local  influences,  are  bound  to  be  immense.  The  justice  of 
the  assumption  of  this  charge  by  the  United  States  seems,  from  a  gen- 
eral standpoint,  to  be  admitted.  The  question  of  the  commercial  advan- 
tage and  economy  of  this  step  is'beiug  presented  to  your  honorable  body 
by  those  who  have  compiled  statistics  from  almost  every  obtainable 
source. 

As  regards  the  section  immediately  protected  by  the  levees  under  my 
charge,  the  Upper  Tensas  district  in  Arkansas,  the  following  statement 
of  conditions  as  applied  to  Chicot  County  aftbrds  a  fair  comparison  of 
the  crop  values  with  and  without  levees.  No  crevasses  occurred  in  the 
front  levees  of  this  district  in  1897,  except  a  small  one  about  400  feet 
wide,  near  the  head  of  the  present  system. 

Chicot  County  ttatUtics. 


Artiolec. 


Cotton 

Cotton  aeed. 

Hev 

Potatoes.... 

Cattle 

Hogs 

Total. 


ValaeinlWT. 

Value  in 

1802  (over. 

flowed). 

#1,092,966 
61,4«6 
10.800 

$5,350 
266 

0.500 

64,000 

12,100 

1.237,180 


6.616 
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An  overplus  of  $1,231,515. 

These  figures  were  furnished  by  the  Ohicot  County  levee  board  and 
attested  to  by  R.  W.  Beynold,  special  statistician. 

With  the  exception  of  raising  of  grade  the  levee  system  in  the  upper 
Tensas  basin  district  in  Arkansas  is  practically  complete  to  Costellos 
Gin,  the  bulk  of  the  work  being  of  standard  section  (about  71  per  cent 
of  the  whole  having  been  built  by  the  United  States). 

There  will  be  needed,  as  an  addition  to  this,  a  continuation  of  the 
system  up  the  Arkansas  Eiver,  as  follows: 

ARKANSAS  RIVER  LINE. 

In  1895  and  1896  Capt.  C.  McD.  Townsend,  Corps  of  Engineers,  for 
the  United  States,  constructed  12.4  miles  of  levee  of  standard  section 
from  Red  Fork,  on  the  south  bank  of  the  Arkansas  Eiver,  down  that 
river. 

The  Mississippi  River  levees  begin  at  Costello's  Gin,  this  point  being 
about  8  miles  from  the  terminus  of  the  Government  levee  on  Arkansas 
Eiver.  Both  of  these  lines  are  shown  on  a  map  which  is  sent  herewith, 
together  with  dotted  lines  marked  "A"  and  **B"  to  show  proposed  new 
line  to  complete  the  system.  The  necessity  for  the  completion  of  one 
or  the  other  of  these  two  lines  is  clearly  shown  by  the  map,  and  a  ref- 
erence to  the  discharge  through  this  opening  in  flood  time,  which  was 
120,000  cubic  feet  per  second.  This  is  almost  equal  to  the  greatest 
flood  discharge  of  the  Arkansas  Eiver  during  the  high  water  of  1893, 
which  was  196,900  cubic  feet  per  second,  the  gauge  reading  being  24 
feet  at  Little  Eock. 

It  seems  to  me  that  the  choice  of  lines  would  be  line  A,  which  would 
require  the  digging  of  a  canal  ditch  south  of  Arkansas  City  from  Fulton 
Lake  to  Bayou  Macon.  This  ditch  would  cost  approximately  $10,000, 
and  the  cost  should  be  defrayed  jointly  by  the  united  levee  boards 
(Desha,  Chicot,  and  Tensas  Basin).  Line  B,  which  terminates  at  a 
point  opposite  Cypress  Creek,  will  cut  oflf  nearly  all  the  flood  water, 
and,  with  this  protection  afforded,  the  country  would  in  a  few  years  be 
financially  able  to  continue  this  line,  closing  on  the  present  line  at  or 
near  Opossum  Fork  levee.  The  difierence  in  the  cost  of  the  two  lines 
suggested  will  be  small.  Partial  appropriations  would  satisfy  the  wishes 
of  the  people ;  say  at  the  rate  of  about  7  miles  each  year  of  line  B.  The 
total  length  of  line  B  is  19  miles;  total  yardage,  3,746,206,  at  an  esti- 
mated cost  of  18  cents,  would  amount  to  $671,317.08;  or  7  miles  of  this 
per  annum  would  be  1,218,513  cubic  yards,  at  18  cents,  $219,333.24.  In 
addition  to  this,  new  lines  will  be  required  from  time  to  time  to  keep  np 
the  system  as  the  river  encroaches  in  caving  bends. 

Estimating  the  cost  of  enlargement  for  3  feet  above  high  water,  1897, 
there  is  at  present  needed  for  main  line  and  extensions: 

Cabio  jardi. 

Mainline 1,586,500 

Enlar^ementofRed  Fork  line 350,000 

Arkansas  River  extension 3,746,206 

Total 5,682,706 

At  an  estimated  cost  of  18  oent8=:$l,Q22,887.08. 

This  amount  and  an  added  amount  of  not  exceeding  $10  per  station 
per  annum  for  repairs,  weed  cutting,  etc.,  or  $43,600,  should  cover  the 
present  needs  of  the  situation.  It  is  essentially  necessary  that  a  regu- 
lar surveillance  of  the  levees  be  had  even  after  the  completion  of  the 
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system  to  a  degree  of  perfectiooi  and  that  the  levee  be  kept  free  of 
weeds  and  timber  and  well  sodded  with  Bermuda  grass. 

It  is  extremely  important  that  the  present  grade  of  the  levee  in  the 
vicinity  of  the  junction  of  Arkansas  and  White  rivers  with  the  Missis- 
sippi be  raised  to  a  higher  grade  than  now  exists — say  to  7  feet  above 
the  high  water  of  1897.  This  increase  in  height  should  extend  up  the 
river  te  a  point  near  Australia,  Miss.,  and  down  the  river  to  a  point 
near  Greenville,  being  gradually  diminished  below  that  to  the  standard 
grade  adopted.  This  SKldition  in  grade  should  apply  to  both  sides  of 
the  river,  and  is  needed  to  provide  for  the  influx  of  water  firom  the  two 
rivers  mentioned,  which  has  a  holding  up  tendency  for  some  miles  above 
and  below. 

The  immediate  proximity  on  the  Mississippi  side  of  the  river  of  a  vast 
body  of  cultivated  land,  well  settled  and  productive,  with  strong  local 
levee  organizations  to  present  its  claims,  where  compared  with  a  small 
strip  of  cultivated  land,  sparsely  populated  and  having  weak  levee 
organizations,  which  exist  in  Arkansas,  has  led  to  a  popular  belief  that 
there  is  a  discrimination  on  the  part  of  the  Mississippi  Biver  Commis- 
sion in  the  allotment  of  funds  for  levee  purposes  against  the  Arkansas 
side  of  the  river. 

While  I  do  not  coincide  with  and  am  not  prepared  to  establish  this 
belief,  it  is,  if  true,  in  a  measure  unjust,  as  the  immense  interests  in 
the  lower  end  of  the  basin  in  Louisiana  have  been  overlooked.  It  is  a 
proposition  that  can  not  be  combated  that  no  government  has  a  right 
to  injure  any  citizen  for  the  benefit  of  others,  except  upon  the  ground 
of  the  public  weal.  For  this  reason,  as  well  as  the  general  scheme  of 
the  control  of  the  river,  the  future  construction  of  levees  should  be 
equal  in  pace  on  both  sides  of  the  river.  A  crevasse  disturbs  the  gen- 
eral regimen  of  the  river,  no  matter  where  it  occurs. 

It  has  occurred  to  me  that  the  flood  line  would  be  reduced  by  increased 
current  if  the  land  were  denuded  of  all  trees  and  undergrowth  from  the 
shore  line  to  the  levees  except  a  small  strip  of  willows  along  the  levees 
for  protection  against  wave  wash.  This  would  increase  the  current 
across  the  narrow  necks  and  might  be  the  means  of  causing  cut-ofifs. 

As  there  is  no  way  of  forecasting  the  good  or  bad  effecte  of  this 
denudation,  it  seems  to  me  to  be  well  worth  mentioning  in  order  to  bring 
out  the  opinions  of  others.  The  presence  of  timber  and  undergrowth 
greatly  aids  the  building  up  of  the  surface  from  the  shore  line  to  the 
levees.    This  is,  of  course,  done  at  the  expense  of  a  decrease  in  current. 

As  I  conceive  that  my  testimony  before  your  honorable  body  should 
be  relative  only  to  the  question  of  feasibility  of  control  of  floods  and 
their  effects,  I  have  refrained  from  other  evidence. 

Bespeotftilly  submitted. 

E.  O.  TOLLINGER, 

United  States  Assistant  Engineer, 


Nbw  Orleans,  February  14y  1898. 

Senator  Knute  Nelson, 

Ohmrman  Subcommittee  on  the  Mississippi  Biver  of 

the  Committee  on  Commerce^  United  States  Senate: 

The  contract  between  the  United  States  Oovemment  and  James  B. 
Eads  calls  for  the  following  channel  depths  and  widths:  From  deep 
water  in  the  river  above  the  Head  of  the  Passes  into  and  through  South 
Pass,  26  feet  of  depth^  of  a  navigable  width.    Through  the  jetties,  200 
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feet  wide  and  26  feet  deep,  with  a  central  depth  of  30  feet.  Over  the 
bar,  at  the  sea  end  of  the  jetties,  to  deep  water,  200  feet  wide  and  26 
feet  deep,  with  a  central  depth  of  30  feet. 

These  channel  dimensions  were  sufficient  for  the  fleets  of  commeroe 
of  1875,  composed  of  vessels  rarely  exceeding  300  feet  in  length  and  25 
feet  in  draft. 

At  the  present  day  many  ships  are  built  600  feet  long,  with  a  draft 
of  30  feet,  and  it  is  certain  that  these  dimensions  will  be  materially 
exceeded  in  the  near  future. 

We  assume  that  it  is  the  intention  of  the  Government  to  open  the 
mouth  of  the  Mississippi  Eiver  to  every  ship  in  the  world  that  seeks  it 
on  a  peaceful  errand. 

We  submit  that  the  minimum  channel  dimensions  now  necessary  to 
afford  this  facility  to  commerce  are  as  follows : 

From  deep  water  in  the  river  into  the  selected  pass,  a  depth  of  32 
feet,  500  feet  wide,  within  which  width  an  intermediate  depth  greater 
than  32  feet  would  be  developed.  These  dimensions  should  be  carried 
through  the  pass  and  jetties  to  a  point  where  the  swell  of  the  sea  is 
felt,  and  &om  this  point  the  depth  of  32  feet,  500  feet  wide,  should  be 
gradually  increased  to  35  feet,  with  the  same  width,  at  and  over  the  bar 
at  the  sea  end  of  the  jetties,  with  such  greater  intermediate  depths  as 
would  be  developed.  These  dimensions  should  be  secured  at  all  stages 
of  the  tide  and  river. 

We  are  of  opinion  that  it  would  not  be  practicable,  and,  if  practi- 
cable, would  not  be  economical,  to  enlarge  the  South  Pass  and  jetty 
channel  sufficiently  to  obtain  these  dimensions.  The  difficulties  would 
be  both  in  securing  the  enlargement  of  the  waterway  and  in  preserving 
the  integrity  of  its  banks. 

We  submit  with  this  communication  a  diagram  showing  the  relative 
sizes  of  the  channel  as  now  required  by  law  through  South  Pass,  and 
of  such  a  channel  as  is  required  by  the  commerce  of  the  present  day. 

It  will  be  observed  that  the  cross  sectional  enlargement  called  for 
requires  the  removal  of  557  cubic  yards  per  linear  foot,  or  34,000,000 
cubic  yards  for  the  entire  length  of  12  miles  of  South  Pass.  An  increased 
width  of  channel  at  the  head  of  the  pass  and  between  the  jetties  would 
also  be  necessary,  involving  the  practical  reconstruction  of  these  works 
at  both  its  ends. 

The  removal  of  such  an  enormous  mass  of  material  as  above  indicated 
Irom  the  channel  of  South  Pass,  by  whatever  means  accomplished, 
would  of  itself  plainly  involve  large  expenditures  of  money,  and  prob- 
ably require  a  greater  length  of  time  tiian  other  parts  of  the  work  of 
improvement,  wbile  the  necessary  reconstraction,  or  at  least  remodel- 
ing, of  the  jetties  and  other  works  at  its  head  and  mouth  must  form  a 
large  share  of  the  cost  of  any  plan  for  its  further  improvement. 

To  sufficiently  increase  the  navigable  depth  of  South  Pass  without 
at  the  same  time  unduly  increasing  its  width  at  the  expense  of  its  exist- 
ing natural  banks  appears  to  us  a  difficult  and  doubtful  undertaking. 
That  it  could  be  so  done  as  to  secure  an  adequate  channel  for  the  com- 
merce of  the  near  future  without  extensive  and  costly  works  for  the 
revetment  of  the  banks,  so  as  to  prevent  their  being  generally  cut  back 
into  ground  too  low  to  retain  the  water  in  the  pass,  or  in  some  places 
breached  altogether,  is  at  least  a  matter  of  grave  doubt,  although  of 
vital  importance. 

Moreover,  it  is  by  no  means  certain  that  the  work  of  improvement 
could  be  carried  on  without  greatly  obstructing  the  navigation  of  the 
pass  during  its  progress. 
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We  are  of  opinion  that  such  an  outlet  as  the  commiBrce  of  the  Mis- 
sissippi Eiver  and  its  tributaries  now  demands  can  be  most  surely  and 
economically  obtained  by  the  improvement  of  the  Southwest  Pass  by 
means  of  jetties.  The  requisite  width,  depth,  and  proportion  of  dis- 
charge already  exist  into  and  through  that  pass,  excepting  the  30-foot 
shoal  in  the  Mississippi  Kiver  between  Cubits  Gap  and  the  Head  of  the 
Passes.  This  obstruction  is  common  to  all  places,  and  must  be  removed 
whichever  one  is  selected  for  improvement. 

The  velocity  of  flow  in  a  stream  varies  directly  as  the  square  root  of 
the  product  of  its  hydraulic  radius  (or  the  ratio  between  the  sectional 
area  of  the  part  of  the  bed  it  occupies  and  the  frictional  or  resisting 
surfaces  bounding  it)  by  its  slope  (or  the  ratio  between  its  fall  and 
length).  As  the  excess  of  the  hydraulic  radius  of  the  Southwest  Pass 
over  that  of  South  Pass  is  greater  than  the  excess  of  the  slope  in  South 
Pass  over  that  of  Southwest  Pass,  and  as  the  scouring:  i^ower  increases 
with  the  depth  and  volume,  it  is  reasonable  to  expect  that  the  greater 
volume  flowing  through  Southwest  Pass  will,  notwithstanding  its  lesser 
slope,  give  it  a  velocity  and  scouring  power  at  least  as  great  as  that  of 
South  Pass;  how  much  greater  can  only  be  determined  by  survey. 

We  have  had  neither  occasion  nor  opportunity  to  make  an  estimate 
of  the  cost  of  the  improvement  of  Southwest  Pass.  Undoubtedly  it 
would  be  considerable,  but  not  disproiK)rtionate  to  the  object  in  view. 

We  believe,  however,  that  many  of  the  predictions  as  to  the  first  cost 
and  the  difficulty  of  maintenance  have  been  exaggerated.  It  is  of 
record  that  the  increased  rate  of  advance  of  the  South  Pass  Bar  which 
was  anticipated  as  the  result  of  the  building  of  jetties,  both  by  the 
opponents  and  advocates  of  the  project,  has  not  been  realized.  On  the 
contrary,  it  has  been  retarded  rather  than  accelerated.  The  natural 
annual  extension  of  the  South  Pass  Bar  seaward  was  about  100  feet 
per  year  before  1875.  General  Humphreys,  then  Chief  of  Engineers, 
predicted  that  this  rate  of  advance  would  be,  by  the  building  of  jetties, 
increased  to  670  feet  per  year,  (lieport  Chief  of  Engineers,  1 874,  p.  867). 
General  Newton,  a  member  of  the  '*  Board  of  engineers  on  the  improve- 
ment of  the  passes  as  an  alternative  to,  or  in  connection  with,  the  Fort 
St.  Philip  Canal,''  which  reported  adversely  to  jetties,  estimated  the 
annual  advance  of  South  Pass  Bar,  after  the  construction  of  jetties,  at 
probably  2,240  feet,  or  at  least  1,600  feet  (pp.  884  885  of  same  rei)ort). 

The  board  of  engineers  which  advised  the  improvement  of  the  South 
Pass  Bar  by  jetties,  composed  of  three  United  States  engineers,  three 
civil  engineers,  and  one  member  of  the  Coast  Survey,  were  of  the  opin- 
ion that  "in  an  average  of  many  years  the  rate  of  progress  must  be 
about  the  same  as  now,  namely,  100  feet  per  annum;"  but  they  assi^med 
that  the  jetties  would  have  to  be  extended  1,000  feet  in  ten  years. 
(Keport  Chief  of  Engineers,  1875,  p.  954). 

It  is  needless  to  say  that  neither  the  apprehensions  of  the  increased 
rate  of  bar  growth  nor  of  the  necessity  of  jetty  extension  have  been 
realized. 

We  append  the  average  rate  of  seaward  extension  of  the  South  Pass 
Bar  since  the  completion  of  jetties  for  every  curve  of  depth  from  20  feet 
to  100  feet,  and  for  the  nineteen  years  from  1876  to  1895.  It  will  be 
remembered  that  the  growth  before  the  jetties  were  built  was  100  feet 
per  annum. 

The  curve  of  20  feet  depth  has  advanced  33  feet  per  year;  30  feet 
depth,  54  feet  per  year;  40  feet  depth,  48  feet  per  year;  50  feet  depth, 
58  feet  per  year;  60  feet  depth,  S6  feet  per  year;  70  feet  depth,  68  feet 
per  year;  80  feet  depth,  83  feet  per  year;  90  feet  depth,  89  feet  per 
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year ;  100  feet  depth,  88  feet  per  year.    (Report  Chief  of  Engineers,  1896, 
App.  Q,  pi.  1.) 

It  will  be  seen  from  these  figures  that  the  average  annual  advance  d 
the  bar  has  been  only  about  65  feet,  or  less  than  two- thirds  the  previous 
rate,  and  that  the  curves  for  20, 30,  and  40  feet  depths  with  which  navi- 
gation is  immediately  concerned  have  only  advanced,  on  an  average, 
45  feet  per  annum,  or  less  than  half  the  general  advance  of  the  bar 
before  the  construction  of  the  jetties. 

It  was  observed  that  the  building  of  the  jetties  at  the  Solina  mouth 
of  the  Danube  delta  retarded  instead  of  accelerating  the  growth  of 
the  bar  at  its  mouth.  Sir  Charles  Hartley,  the  engineer  of  the  improve- 
ment, attributed  this  to  conditions  which  also  prevail  to  a  greater  or  less 
extent  at  the  mouth  of  the  South  and  Southwest  Passes  of  the  Missis 
sippi.  Under  these  circumstances  there  is  no  reasouable  foundation 
for  apprehensions  of  an  excessive  or  extraordinary  increase  in  the 
annual  rate  of  extension  of  the  Southwest  Pass  Bar  when  improved  or 
of  the  jetties  which  should  be  built  across  it. 

Eespectfhlly  submitted. 

B.  M.  Habbod,  C.  E., 
Member  Mississippi  Eiver  Commission. 

Henbt  B.  Kiohabdson, 
Chief  State  Engineer ^  Louisiana. 


POBT  Eabs,  La.,  February  12j  1898. 

Hon.  E.  Nelson, 

United  States  Senate^  Washingtonj  D.  C. 

Deab  Sib  :  In  compliance  with  your  request,  I  have  the  honor  to 
inform  you  of  the  number  of  days  dredging  done  in  the  channel  from 
the  main  Mississippi  Biver  to  deep  water  in  the  Oulf  of  Mexico  during 
the  calendar  years  1895, 1896,  and  1897,  as  follows  : 

Days. 

Inl895 141 

In  1896 130 

In  1897 108 

I  think  it  may  interest  you  to  go  back  still  farther  with  this  record 
and  to  know  where  dredging  was  done  and  to  what  extent  at  each 
locality.    I  give  you,  therefore,  the  following  tabulated  statement: 


Number  of  days  dredging  io — 

Total. 

Nnmber 

of  days 

defioient 

channel. 

Year. 

Golf. 

Jetty 
channel. 

Soath 
Paae. 

Head  of 
South 
Paae. 

Bemarka. 

ia9i 

7 

17 

10 

6 

67 

56 

22 
85 

183 

118 
68 

64 

73 

61 

05 

141 

130 
108 

1892 

corred  in  Jannanr. 
65 

1803 

25 

25 

8 

10 
88 

4 

82 
21 
31 

189 
62 

]{j04 

1805 

Exceptionally  low  stage  of 
river  thronghoat  the  year. 
Five  rises  dan&g  the  year. 

1806 

2 

7 

1807 

Total.... 

48 

480 

101 

4 

642 

855 
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You  will  learn  fh>m  the  above  that  there  were  but  forty-eight  days 
during  six  years  when  dredging  was  done  to  maintain  a  30foot  chan- 
nel from  the  Gulf  end  of  the  jetties  to  deeper  water,  and  also  that  the 
jetty  channel  required  more  dredging  than  was  done  in  all  other  por- 
tions of  the  channel  from  the  main  river  to  the  Golf. 

Yon  will  also  learn  that  although  Pass  a  Loutre  Orevasse  was  open 
in  1891, 1892, 1893,  and  1894,  the  narober  of  days  during  which  a  legal 
channel  was  not  maintained,  and  the  number  of  days'  dredging  done, 
are  comparatively  small.  In  1895  it  was  also  small,  but  the  dredging 
was  2i  times  more  than  the  average  for  the  four  years  previous.  In 
1896  the  dredging  was  double  that  done  in  1891, 1892^  1893,  and  1894, 
but  the  time  daring  which  the  legal  channel  was  not  maintained  was 
more  than  double  the  average  for  those  four  years. 

Now,  the  question  arises,  why  is  it  that  more  dredging  was  required 
in  1895  than  in  any  of  the  four  preceding  years,  and  why  is  it  that,  not- 
withstanding the  dredging  done  in  1896,  the  number  of  days  during 
which  a  legal  channel  was  not  maintained  so  greatly  exceeded  those  of 
the  five  preceding  years.  What  condition  has  caused  this  change!  I 
answer  that  it  is  mainly  due  to  the  stage  of  the  river  during  those 
years. 

Beterring  to  the  hydrographs  of  the  Mississippi  Eiver  at  Carrollton, 
La.,  herewith,  I  will  explain  briefly  that  the  hills,  so  to  speak,  represent 
the  high-river  period  and  the  valleys  the  low-river,  Now,  in  1891, 
1892, 1893,  and  1894,  we  had  good  high-river  periods  which,  afber  reach- 
ing 12  feet  at  Carrollton,  gave  to  South  Pass  all  the  water  that  it  could 
carry  or  that  it  should  be  required  to  carry.  In  1895  the  river  was 
practically  low  throughout  the  year;  the  two  short  rises  were  worse 
than  no  rise  at  all,  siuce  they  brought  down  heavy  sediment  which  was 
left  in  the  channel  when  the  river  fell  suddenly  because,  with  its 
decline,  the  velocity  of  current  decreased  until  it  was  no  longer  able 
to  carry  its  burden  of  sediment. 

In  1896  a  most  exceptioual  stage  of  river  gave  us  five  short  rises, 
each  bringing  its  load  of  sediment  which  was  deposited  in  the  channel 
when  the  river  fell  as  suddenly  as  it  had  risen. 

In  1897  a  good  stage  of  river  gave  to  South  Pass  sufficient  volume 
and  current  to  remove,  in  connection  with  dredging,  much  of  the 
material  deposited,  particularly  in  the  jetty  channel,  during  the  two 
preceding  years,  and  this  notwithstanding  the  crevasse  was  still  open. 

The  deterioration  of  the  works  at  the  head  of  the  Passes,  the  Pass  a 
Loutre  Crevasse,  and  the  stage  of  the  river,  are  the  agents  which  have 
influenced  the  deterioration  of  South  Pass.  The  stage  of  river  is  the 
prime  agent,  for  I  believe  that  with  the  crevasse  closed  and  the  works 
at  the  Head  of  the  Passes  as  originally  built,  such  rivers  as  in  1895  and 
1896  would  not  give  sufficient  volume  to  South  or  Southwest  Pass  to 
maintain  a  required  channel  by  the  action  of  the  current  alone. 

I  contend,  as  stated  in  my  evidence  before  your  committee,  that  after 
the  river  reaches  12  teet  at  Carrollton,  South  Pass  receives  all  the 
water  that  it  should  carry,  but  that  at  intermediate  stages  the  volume 
lost  in  consequence  of  the  crevasse  or  other  causes  would,  if  restored, 
be  of  great  advantage  to  South  Pass.  The  regulation  of  the  flow  of 
water  at  the  Head  of  the  Passes  is  one  of  the  most  delicate  problems 
that  can  be  given  an  engineer. 

In  connection  with  the  improvement  of  Southwest  Pass  I  would  say 
that  eventually  the  sill  across  that  Pass  at  its  head,  or  what  remains 
of  it,  would  have  to  be  removed  in  order  to  give  the  requisite  volume 
to  that  Pass.    This  need  not  be  done  until  the  works  at  the  mouth  are 
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completed,  but  when  it  is  done  it  will  still  farther  decrease  the  flow 
into  South  Pass  and  render  the  keeping  open  of  both  Passes  inadvisable. 
Very  respectfully,  your  obedient  servant, 

0.  Donovan, 

Assisto/nt  Engineer. 


lAsi  of  cases  hraughi  against  the  United  States  for  damages  daimed  to  arise  from  the  con- 
siruetion  and  maintenance,  or  failure  to  construct  or  maintainf  proper  levees  along  the 
Mississippi  Biver, 


MISSISSIPPI  RIVER  IMPROVBMKirr  CASKS. 


Claimanto. 


OftTildeii,  Juliet  J.  and  George 

Jonee,  H.  W 

Butler,  Alice  E 

Bailer,  Henry  J 

Bedford,  Thoa.  C 

Do 

Liinrall,  Lydia  Ann,  and  ber  hnsband,  Horatio  F 

Hankinson,  A.  £ 

Jenkina,  Alice  Dnnbar 

Hatchins,  Celeste  and  Sam '1 

Glass,  Mrs.  Mary 

Hullnm,  Mary  If. 

Hankinson,  Wm.  B 

Jackson,  Wm.  L.,  (executor) 

Johnson,  Bennie  W*.  and  Cnas.  B 

Bolb,  John  L.  Alin 

Gallagher,  Charles 

Jackson,  James  H.  and  Katie  C 


No.  of 
case. 


20961 
20982 
20963 
20964 
205U 
20515 
19312 
19231 
18996 
18619 
18617 
18641 
18619 
18274 
18682 
18683 
17882 
19605 


Amount 
claimed. 


$27,225.00 

231,625.00 

67.740.00 


58,000.00 

ie,ooaoo 

80,000.00 
3,000.00 

40,000,00 
3,645.00 

3.ooaoo 

3.645. 00 

3,570.00 
107.257.50 

7,200.00 
12,179.00 
87,250.54 

5.000.00 


'S'EW  YoEK  City,  March  30y  1898. 
Hon.  Knutb  Nelson. 

Chairman  Senate  Subcommittee  on  Commerce, 

United  States  Senate^  Washington,  D,  0. 

Sib:  In  compliance  with  your  request,  I  have  the  honor  to  send  by 
to-day's  mail  a  table  (blue  print)  showing  estimated  yardage  and  cost 
of  levees  built  by  the  United  States  and  the  several  States  on  the 
Lower  Mississippi  Eiver.  It  is  believed  that  the  table  approximates 
closely  to  accuracy  and  that  you  will  find  it  a  complete  answer  to  your 
request. 

Very  respectfuUy,  your  obedient  servant, 

G.  S.  GlLLBSPEB, 

Colonel,  Corps  of  Engineers, 
President  Mississippi  Biver  Commission, 
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iiade  available  prior  to  and  incluJi 


\ 
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Lafonrohe  (length  of  levee,  75.3  mile^i^e  (length  of  levee,  80.8  milee). 


United  States 
since  1883. 


By  others 
since  1865. 


Totf*;^ 


1, 977, 805 
$356,617.76 


6,354,140 
$2,863,920.71 


415,500 

2,303,309^ 

$49, 049. 84 

$105, 667. 00 


192,974 

6,547,114 

$^.1, 464. 00 

$1,896,390.71 


$49,766.12 

$155,433.72 

282,500 

2,676,805 


$21, 188. 20 

r2. 299, 894. 09 

133,849 

6.680,963 


8, 3)61, 144 
$3,220,1202.09 

2,li 

0,11 

6160,500 

8.9fBl,644 

$80.1145.84 

$2,301.1847.43 


By  others 
since  1866. 


1.815,761 
$504,078.46 


106,040 

1,921,810 

$16,856.00 

$010, 934.  46 


^A 

0,7i 

$70,1647.70 

ri.  755,!  995. 13 

4118,000 

9,a|39,644 

7,li 


r 


$6,129.85 

$740,477.17 

15.0C6 

1.936,846 


Total. 

2,670,905 

$770,280.55 

832,153 

2,344,752 

100,549 

2.848,454 

$31,001.34 

$8(17.281.89 


332,153 

2,511,801 

$41,777.55 

$072,472.80 

333,030 

3,170,400 

2,844,337 


Grand  total. 


I 


[ 


43 
44 

110 
U31 


r 

IS. 

By  others. 

Total. 

.$30 

84,948,791 

135,784,021 

..53 

$29,034,474.01 

$40,011,573.54 

».  «  •  • 

109. 852, 174 

U«2 

7,288,718 

17,243,200 

t012 

92,237,509 

153,027,821 

.48 

$1,477,089.22 

$2,031,140.70 

..01 

$30,111,003.23 

$41,943,014.24 

$072,800.78 

$34,310,796.34 

4, 052, 439 

90,289,944 


27,528,723 

125.517,082 

$2,102,167.21 

$47,631,503.78 

11, 832, 558 

164, 860, 375 

137,329,636 


I 

I 

L  E  Waterman, 
j^sippi  Eiver  Commission^ 
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